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PROTEINS, POLYNUCLEOTIDES ENCODING THEM AND METHODS 

OF USING THE SAME 

FIELD OF THE INVENTION 

The invention relates to polynucleotides and the polypeptides encoded by such 
5 polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 

BACKGROUND OF THE INVENTION 

The present invention is based in part on nucleic acids encoding proteins that are new 
members of the following protein families: Membrane protein/neuropilin/metalloproteinase- 

10 like protein-like, Fibrillin-like, KIAA1589-like, WD 40 motif-like, Opioid Bing Cell Adhesion 
Molecule-like, Triacylglycerol lipase-like, IGE Receptor Beta Subunit-like, Munc 18-like, 
Immunoglobulin-like and Type II Cytokeratin-like. More particularly, the invention relates to 
nucleic acids encoding novel polypeptides, as well as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 

1 5 Neuropilins play an active role in angiogenesis as they are receptors for VEGF and 

may regulate VEGF-induced angiogenesis. Neuropilins are also expressed by tumor cells and 
may play a role in tumor angiogenesis. Neuropilins also play a role in axon guidance as they 
bind to semaphorins and and in combination with plexins regulate the signal transduction 
events in neurons. Hence neuropilin-like molecules play an important role in embryonic 

20 development and the dedifferention events seen in cancer. These molecules probably play an 
important role in regulation of angiogenesis, cancer, development and neurological conditions. 
The MAM domain is characteristic of the extracellular region of membrane associated 
proteins such as meprin (a cell surface glycoprotein); A5 antigen (a developmentally-regulated 
cell surface protein); and receptor-like tyrosine protein phosphatase. These proteins although 

25 functionally diverse; resemble receptors comprising a signal peptide, an N-terminal 

extracellular domain, a single transmembrane domain and an intracellular domain. The MAM 
domain might play a role in cell adhesion. 

Fibrillin is a very large molecule whose primary structure is now known from the 
cloning and sequencing of 10 kb of cDNA. Fibrillin is the major component of extracellular 

30 microfibrils and is widely distributed in connective tissue throughout the body. Mutations in 
the fibrillin- 1 (FBN1) gene, on chromosome 15q21.1, have been found to cause Marfan 
syndrome, a dominantly inherited disorder characterised by clinically variable skeletal, ocular, 
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and cardiovascular abnormalities. Fibrillin-1 mutations have also been found in several other 
related connective tissue disorders, such as severe neonatal Marfan syndrome, dominant 
ectopia lentis, familial ascending aortic aneurysm, isolated skeletal features of Marfan 
syndrome, and Shprintzen-Goldberg syndrome (PMED: 9401003, PMID: 8575254, PMID: 
7584608). 

Opioid binding cell adhesion molecules (OBCAMs) are members of the cell adhesion 
molecule family with homology to the immunoglobulin protein superfamily. OBCAMs are 
seen both in the developing nervous system as well as in the mature adult brain. They may 
play a role in neuronal outgrowth and development, probably by modulating cell-cell 
interactions. In addition, OBCAMs are known to affect the regulation and functioning of 
opioid receptors. Chronic morphine treatment downregulates the expression of at least one 
member of this family. Therefore, these proteins could mediate long-term effects on brain 
function by opioid usage and may be used as a therapeutic in that context. 

The assimilation of dietary fats into the body requires that they be digested by lipases. 
One lipase, pancreatic triglyceride lipase, is essential for the efficient digestion of dietary fats. 
Pancreatic triglyceride lipase is the archetype of the lipase gene family that includes two 
homologues of pancreatic triglyceride lipase, pancreatic lipase-related proteins 1 and 2. The 
cDNA sequences encoding pancreatic triglyceride lipase and the related proteins have been 
described. Furthermore, the tertiary structure of human pancreatic triglyceride lipase has been 
determined alone and in a complex with colipase, a pancreatic protein required for lipase 
activity in the duodenum (Lowe, Molecular mechanisms of rat and human pancreatic 
triglyceride lipases. J Nutr 127(4):549-57, 1997). 

The high-affinity receptor for immunoglobulin E, Fc epsilon RI, is found exclusively 
on mast cells and basophils. When multivalent allergens bind to the receptor-bound IgE, the 
consequent aggregation of the receptors leads to the release of mediators responsible for 
allergic symptoms. In rodents Fc epsilon RI is a tetrameric complex of non-covalently 
attached subunits: one IgE-binding alpha subunit, one beta subunit and a dimer of disulphide- 
linked gamma subunits (Blank et al., Complete structure and expression in transfected cells of 
high affinity IgE receptor. Nature 337(6203): 187-9, 1989). IgE receptors of mast cells, Fc 
epsilon RI, localize to coated pits and internalize after cross-linking. Studies have investigated 
whether any one of the receptor's four distinctive cytoplasmic domains regulates these 
phenomena. The conclusion of these studies was that no single cytoplasmic domain of the Fc 
epsilon RI uniquely controls its ligand-induced localization to coated pits and internalization 
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(Mao et ah, Effects of subunit mutation on the localization to coated pits and internalization of 
cross-linked IgE-receptor complexes. J Immunol 151(5):2760-74, 1993). 

Seel family proteins are regulators of diverse exocytic processes, from yeast to man. 
Three mammalian homologues, Muncl8-1, -2, and -3 have been described. The Muncl8-2 
gene comprises 19 exons whose sizes range from 50 to 158 bp, with a total gene size of 
approximately 1 1 kb. A single transcript of 2.1 kb is expressed in multiple non-neuronal 
murine tissues. Muncl8-2 has a striking resemblance to Muncl8-1 in structure despite only 
60% sequence identity, suggesting a recent gene duplication event (Agrawal et al., Gene 
structure and promoter function of murine Muncl8-2, a nonneuronal exocytic Seel homolog. 
Biochem Biophys Res Commun 276(3):8 17-22, 2000). 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 
or NOV1, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9 and NOV10 nucleic 
acids and polypeptides. These nucleic acids and polypeptides, as well as derivatives, 
homologs, analogs and fragments thereof, will hereinafter be collectively designated as 
"NOVX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 
33, 35, 37, 39, 41, 43, 45 and 47. In some embodiments, the NOVX nucleic acid molecule 
will hybridize under stringent conditions to a nucleic acid sequence complementary to a 
nucleic acid molecule that includes a protein-coding sequence of a NOVX nucleic acid 
sequence. The invention also includes an isolated nucleic acid that encodes a NOVX 
polypeptide, or a fragment, homolog, analog or derivative thereof. For example, the nucleic 
acid can encode a polypeptide at least 80% identical to a polypeptide comprising the amino 
acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46 and 48. The nucleic acid can be, for example, a genomic DNA fragment or 
a cDNA molecule that includes the nucleic acid sequence of any of SEQ ED NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g. t SEQ ID NOS: 1, 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47) or a 
complement of said oligonucleotide. Also included in the invention are substantially purified 
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NOVX polypeptides (SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46 and 48). In certain embodiments, the NOVX polypeptides include an 
amino acid sequence that is substantially identical to the amino acid sequence of a human 
NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, 
or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 
of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX 
nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 
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Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., trauma, 
regeneration (in vitro and in vivo), vinuVbacterial/parasitic infections, Von Hippel-Lindau 
(VHL) syndrome, Alzheimer's disease, stroke, Tuberous sclerosis, hypercalceimia, Parkinson's 
5 disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, behavioral disorders, addiction, anxiety, 
pain, actinic keratosis, acne, hair growth diseases, allopecia, pigmentation disorders, endocrine 
disorders, connective tissue disorders, such as severe neonatal Marfan syndrome, dominant 
ectopia lentis, familial ascending aortic aneurysm, isolated skeletal features of Marfan 
10 syndrome, Shprintzen-Goldberg syndrome, genodermatoses, contractural arachnodactyly, 

inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, 
Crohn's disease; immunological disorders, AIDS; cancers including but not limited to lung 
cancer, colon cancer, Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer, 
leukemia or pancreatic cancer; blood disorders; asthma; psoriasis; vascular disorders, 
1 5 hypertension, skin disorders, renal disorders including Alport syndrome, immunological 
disorders, tissue injury, fibrosis disorders, bone diseases, Ehlers-Danlos syndrome type VI, 
VII, type IV, S-linked cutis laxa and Ehlers-Danlos syndrome type V, osteogenesis imperfecta, 
Neurologic diseases, Brain and/or autoimmune disorders like encephalomyelitis, 
neurodegenerative disorders, immune disorders, hematopoietic disorders, muscle disorders, 
20 inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HTV-2), pain, acute heart failure, hypotension, hypertension, 
urinary retention, osteoporosis, Treatment of Albright Hereditary Ostoeodystrophy, angina 
pectoris, myocardial infarction, ulcers, benign prostatic hypertrophy, arthrogryposis multiplex 
congenita, osteogenesis imperfecta, keratoconus, scoliosis, duodenal atresia, esophageal 
25 atresia, intestinal malrotation, Pancreatitis, Obesity Systemic lupus erythematosus, 

Autoimmune disease, Emphysema, Scleroderma, allergy, ARDS, Neuroprotection, Fertility 
Myasthenia gravis, Diabetes, obesity, Growth and reproductive disorders Hemophilia, 
Hypercoagulation, Idiopathic thrombocytopenic purpura , Immunodeficiencies, Graft vesus 
host, Adrenoleukodystrophy , Congenital Adrenal Hyperplasia, Endometriosis, Xerostomia, 
30 Ulcers, Cirrhosis, Transplantation, Diverticular disease, Hirschsprung's disease, Appendicitis, 
Arthritis, Ankylosing spondylitis, Tendinitis, Renal artery stenosis, Interstitial nephritis, 
Glomerulonephritis, Polycystic kidney disease, erythematosus, Renal tubular acidosis, IgA 
nephropathy, anorexia, bulimia, psychotic disorders, including anxiety, schizophrenia, manic 
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depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease and/or other pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 
5 For example, the compositions of the present invention will have efficacy for treatment 

of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NOVX may be useful in 
10 gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
1 5 syndromes including, e.g. , the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 
20 Also within the scope of the invention is a method for screening for a modulator of 

activity, or of latency or predisposition to disorders or syndromes including, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
25 NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 
animal, as is expression or activity of the protein in a control animal which recombinantly- 
expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared. A change in the activity of NOVX polypeptide in the test animal relative to the 
30 control animal indicates the test compound is a modulator of latency of the disorder or 
syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
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amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
5 subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 

above and/or other pathologies and disorders of the like. Also, the expression levels of the new 
polypeptides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 

10 pathological condition associated with a disorder in a mammal by administering to the subject 
a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g., a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

15 In yet another aspect, the invention can be used in a method to identity the cellular 

receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 
NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 

20 that bind immuno-specifically to the novel NOVX substances for use in therapeutic or 

diagnostic methods. These NOVX antibodies may be generated according to methods known 
in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOVX proteins have multiple hydrophilic regions, 
each of which can be used as an immunogen. These NOVX proteins can be used in assay 

25 systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 

30 limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene 
therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of 
all tissues and cell types composing (but not limited to) those defined here. 
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Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as "NOVX nucleic acids" or "NOVX 
polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX 
polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed herein. Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 



TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
Assignment 


Internal Identification 


SEQ ED 

NO 
(nucleic 

acid) 


SEQ ID NO 
(polypeptide) 


Homology 


la 


SC40376139 


1 


2 


Membrane Protein/ 
Neuropilin/Metalloproteinase-like 


lb 


CG55014-02 


3 


4 


Membrane Protein/ 
Neuropilin/Metalloproteinase-like 


2a 


GMAC022146 A 


5 


6 


Fibrillin-like 


2b 


153568997 


7 


8 


Fibritlin-like 


2c 


CG88987-01 


! 9 


10 


Fibrillin-like 


2d 


CG88987-02 


11 


12 


Fibrillin-like 


2e 


CG88987-03 


13 


14 


Fibrillin-like 


2f 


CG88987-05 


15 


16 


Fibrillin-like 


3 


GSAL442663.1 A 


17 


18 


KIAA1589-like 


4 


GSAL442663.1 B 


19 


20 


WD 40 motif-like 


5a 


139785504 


21 


22 


Opioid Bing Cell Adhesion 
molecule-like 


5b 


139785504_dal 


23 


24 


Opioid Bing Cell Adhesion 
molecule-like 


5c 


CG5 1027-03 


25 


26 


Opioid Bing Cell Adhesion 
molecule-like 


5d 


CG5 1027-05 


27 


28 


Opioid Bing Cell Adhesion 
molecule-like 


6a 


SC122982104 A 


29 


30 


Triacylglycerol lipase-like 
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OD 


CG5 8 608-02 


31 


32 


Triacylglycerol lipase-like 


/a 


126624027 A 


33 


34 


IGE Receptor Beta Subunit-like 


/O 


CG5576O-02 


35 


36 


IGE Receptor Beta Subunit-like 


o 
O 


SC138745558 A 


37 


38 


Munc 18-like 


ya 


oC138673511 A 


39 


40 


Immunoglobulin-like 


OK 


CGI 06625-02 


41 


42 


Immunoglobulin-like 


10a 


GSAC055715 12 D 


41 


44 


Type 11 Cytokeratin-like 


10b 


GSAC055715 C 


45 


46 


Type II Cytokeratin-like 


10c 


GSAC055715 B 


47 


48 


Type II Cytokeratin-like 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOV1 is homologous to a Membrane Protein/ Neuropilin/Metalloproteinase-like 
family of proteins. Thus, the NOV1 nucleic acids, polypeptides, antibodies and related 
compounds according to the invention will be useful in therapeutic and diagnostic applications 
implicated in, for example; cancer, trauma, regeneration (in vitro and in vivo), 
viralftacterial/parasitic infections, Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, 
stroke, Parkinson's disease, Huntington's disease, Cerebral palsy, Multiple sclerosis, hair 
growth diseases, endocrine disorders and/or other pathologies/disorders. 

NOV2 is homologous to a Fibrillin-like family of proteins. Thus NOV2 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example; connective tissue disorders, 
such as severe neonatal Marfan syndrome, Marfan syndrome, inflammatory disorders such as 
osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's disease; immunological 
disorders, AIDS; cancers including but not limited to lung cancer, colon cancer, Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer, uterus cancer, leukemia or pancreatic cancer; 
Neurologic diseases, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, inflammation, Parkinson's disease, osteoporosis, multiple sclerosis; angina 
pectoris, myocardial infarction, benign prostatic and/or other pathologies/disorders. 

NOV3 is homologous to a family of KIAA1589-like proteins. Thus, the NOV3 nucleic 
acids and polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: inflammatory 
disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease; immunological 
disorders, ADDS; cancers including but not limited to lung cancer, colon cancer, leukemia or 
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pancreatic cancer.; skin disorders, Neurologic diseases, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
endocrine diseases, muscle disorders, inflammation and wound repair; multiple sclerosis; 
angina pectoris, myocardial infarction, ulcers, benign prostatic hypertrophy and/or other 
pathologies/disorders. 

NOV4 is homologous to the WD 40 motif-like family of proteins. Thus, NOV4 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated, for example; cancer, Diabetes, 
Von Hippel-Lindau (VHL) syndrome, Obesity Systemic lupus erythematosus , Autoimmune 
disease, Asthma, Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, Stroke, 
Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, 
Multiple sclerosis, Neuroprotection Fertility Myasthenia gravis, Neuroprotection Endocrine 
dysfunctions, obesity, Immunodeficiencies, Graft vesus host and/or other 
pathologies/disorders. 

NOV5 is homologous to the Opioid Bing Cell Adhesion Molecule-like protein family. 
Thus NOV5 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example: 
Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch- 
Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, neurodegeneration and/or other pathologies/disorders. 

NOV6 is homologous to the Triacylglycerol lipase-like family of proteins. Thus NOV6 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
be useful in therapeutic and diagnostic applications implicated in, for example: Diabetes, Von 
Hippel-Lindau (VHL) syndrome, Obesity, Von Hippel-Lindau (VHL) syndrome, 
Transplantation, Inflammatory bowel disease, Arthritis, Alzheimer's disease, Stroke, 
Parkinson's disease, Huntington's disease, Endocrine dysfunctions, Diabetes, Growth and 
reproductive disorders, Multiple sclerosis, Autoimmune disease, Acne, Hair growth, allopecia, 
Hypercalceimia, Lesch-Nyhan syndrome and/or other pathologies/disorders. 

NOV7 is homologous to members of the IGE Receptor Beta Subunit-like family of 
proteins. Thus, the NOV7 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory 
bowel disease, AIDS; cancers including but not limited to lung cancer, colon cancer, leukemia 
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or pancreatic cancer.; asthma; psoriasis; skin disorders, renal disorders immunological 
disorders, bone diseases, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by HTV-1 or HIV-2), anorexia, bulimia, asthma, 
osteoporosis, multiple sclerosis; benign prostatic hypertrophy, schizophrenia, manic 
depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease, Gilles de la Tourette syndrome and/or other pathologies/disorders. 

NOV8 is homologous to the Munc 18-like family of proteins. Thus, NOV8 nucleic 
acids and polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example; inflammatory 
disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's 
disease; immunological disorders, AIDS; cancers including but not limited to lung cancer, 
colon cancer, leukemia or pancreatic cancer.; psoriasis; neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, 
endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and viral 
infections (particularly infections caused by HIV-1 or HIV-2), Parkinson's disease, acute heart 
failure, hypotension, hypertension, osteoporosis, multiple sclerosis; angina pectoris, 
myocardial infarction, psychotic and neurological disorders, including anxiety, schizophrenia, 
manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease, Gilles de la Tourette syndrome and/or other pathologies/disorders. 

NOV9 is homologous to members of the Immunoglobulin-like family of proteins. 
Thus, the NOV9 nucleic acids, polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel 
disease, Crohn's disease; immunological disorders, AIDS; cancers including but not limited to 
lung cancer, colon cancer, leukemia or pancreatic cancer.; psoriasis; neurodegenerative 
disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, hematopoietic 
disorders, endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by HTV-1 or HIV-2), Parkinson's disease, acute 
heart failure, hypotension, hypertension, osteoporosis, multiple sclerosis; angina pectoris, 
myocardial infarction, psychotic and neurological disorders, including anxiety, schizophrenia, 
manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease, Gilles de la Tourette syndrome and/or other pathologies/disorders. 
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NOV10 is homologous to members of the Type II Cytokeratiii-like family of proteins. 
Thus, the NOV 10 nucleic acids, polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; inflammatory and infectious diseases such as AIDS; Neurologic diseases, 
neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, 
and hematopoietic disorders, endocrine diseases, muscle disorders, wound repair, bacterial, 
fungal, protozoal and viral infections (particularly infections caused by HIY-1 or HTV-2), pain, 
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; 
uterus cancer), anorexia, bulimia, asthma, acute heart failure, hypotension, hypertension, 
urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright 
Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, 
benign prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease and/or other pathologies/disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 

NOV1 

NOV1 includes two novel Membrane protein/neuropilin/metalloproteinase-like 
proteins disclosed below. The disclosed proteins have been named NOVla and NOVlb. 
NOVla 

A disclosed NOVla nucleic acid of 1668 nucleotides (also referred to as SC40376139) 
encoding a novel Membrane protein/neuropilin/metalloproteinase-like protein is shown in 
Table 1 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 7-9 and ending with a TGA codon at nucleotides 1453-1455. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are undefined in Table 1 A, and the start and stop codons are in bold letters. 
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Table 1 A. NOVla Nucleotide Sequence (SEQ ID NO:l). 

GGATC^TGCAAATGGAGAGTTATGATGGAACACTGAGGATTGTGAATGTATCTAGGGAAATGTCAGGAATGTACAGATGT 
CAGACCAGCCAATACAATGGATTTAACGTGAAACCAAGGGAAGCCTTGGTGCAGCTCATCGTTCAGTATCCCCCTGCAGTG 
GAACCAGCATTCTTGGAAATCCGGCAAGGACAGGATCGAAGTGTCACTATGAGTTGCAGAGTACTGAGAGCCTATCCAATA 
CGGGTGCTGACCTATGAGTGGCGCTTGGGCAATAAATTATTACGGACGGGTCAATTTGACTCTCAGGAATACACAGAGTAC 
GCTGTGAAGAGTCTTTCCAATGAAAACTATGGGGTTTATAACTGTAGCATCATAAATGAAGCTGGAGCTGGGAGATGCAGC 
TTTCTTGTTACAGGTGGAAAGGCCTATGCTCCAGAATTCTATTATGATACCTACAATCCAGTATGGCAGAACAGACACCGT 
GTTTATTCTTACAGTCTACAGTGGACACAGATGAATCCTGATGCAGTGGATCGGATTGTTGCATACCGGTTGGGCATCAGG 
CAGGCTGGACAGCAGCGCTGGTGGGAGCAGGAGATTAAAATAAATGGGAATATTCAAAAGGGAGAATTAATTACATATAAC 
TTGACAGAGCTAATTAAACCAGAAGCTTATGAAGTCCGACTGACTCCTCTCACCAAATTTGGTGAAGGAGATTCAACAATT 
CGTGTGATCAAATATAGTCCTGTAAATCCTCATTTGAGTGAATTTCATTGTGGATTTGAAGATGGTAATATTTGTTTGTTC 
ACTCAAGATGATACAGATAATTTTGACTGGACAAAGCAAAGTACAGCAACAAGAAATACAAAATATACTCCTAATACAGGA 
CCTAATGCTGACCGTAGTGGCTCCAAAGAAGGTTTTTATATGTACATTGAGACATCACGACCCAGATTGGAAGGCGAAAAG 
GCTCGACTTCTCAGCCCTGTTTTCAGCATAGCTCCAGCCCTGTTTTCAGCAAGACTTCTCAGCCCTGTTTTCAGCATAGCT 
CCCAAAAACCCTTATGGACCCACAAACACTGCATATTGTTTCAGCTTCTTTTATCACATGTATGGACAACATATAGGTGTC 
TTAAATGTTTATCTACGTTTGAAAGGGCAAACAACAATAGAGAATCCACTGTGGTCTTCAAGTGGGAATAAAGGACAAAGA 
TGGAATGAGGCTCATGTTAATATATACCCAATTACTTCATTTCAGCTCATTTTTGAAGGTATCCGAGGTCCTGGAATAGAA 
GGTGACATTGCTATTGATGATGTATCAATTGCAGAAGGAGAATGTGCAAAACAAGACCTAGCAACTAAGAATTCCGTTGAT 
GGTGCTGTTGGGATTTTGGTTCATATATGGCTTTTTCCCATTATCGTCCTCATCTCTATCTTAAGTCCTCGAAGGTGACCT 
TATCCTGGCAGAGGCTATAAAAGATTCACCAGGCACTGGCATGAAGAAAGAGTCTTTGTAAATGGACATTGAACAAACAAA 
CTACCAAAGATTCCTCCACTGACTACTGACTCAAAAATAAAATAATAAAAACAAATTTTTTTAAGCACTGGGGATAAAAAG 
ACATCATGGAAGTATAACTTATTCAGACTAAACATAAAGATAATCTGA " " 



The NOVla nucleic acid sequence maps to chromosome 14 and has 1030 of 1 128 
bases (91%) identical to aMacaca fascicularis brain mRNA (gbrGENBANK- 
ID:AB047834|acc:AB047834.1) (E = 3.2e 201 ). Similiarity information was assessed using 
public nucleotide databases including all GenBank databases and the GeneSeq patent 
database. Chromosome information was assigned using OMM and the electronic northern 
tool from Curatools to derive the the chromosomal mapping of the SeqCalling assemblies, 
Genomic clones, and/or EST sequences that were included in the invention. 

In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 
example, the probability that the subject ("Sbjct") retrieved from the NOVla BLAST analysis, 
eg., Macaca fascicularis brain mRNA, matched the Query NOVla sequence purely by chance 

* "20 1 

is 3.2e" . The Expect value (E) is a parameter that describes the number of hits one can 
"expect" to see just by chance when searching a database of a particular size. It decreases 
exponentially with the Score (S) that is assigned to a match between two sequences. 
Essentially, the E Value describes the random background noise that exists for matches 
between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.0001 . In BLAST 2.0, 
the Expect value is also used instead of the P value (probability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
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similar score simply by chance. See, e.g., 

http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/. Occasionally, a string of X's orN's 
will result from a BLAST search. This is a result of automatic filtering of the query for low- 
complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNNNN") or the letter "X" in protein sequences (e.g., "XXX"). Low-complexity 
regions can result in high scores that reflect compositional bias rather than significant position- 
by-position alignment. Wootton and Federhen. M ethods Enzymol 266:554-571, 1996 . 

The disclosed NOVla polypeptide (SEQ ID N0:2) encoded by SEQ ID N0:1 has 482 
amino acid residues and is presented in Table IB using the one-letter amino acid code. Signal 
P, Psort and/or Hydropathy results predict that NOVla does not contain a signal peptide and is 
likely to be localized to the plasma membrane with a certainty of 0.7000. 



Table IB. Encoded NOVla protein sequence (SEQ ID NO:2). 



MQMESYDGTLRIVNVSREMSGMYRCQTSQYNGFNVKPREALVQLIVQYPPAVEPAFLEIRQGQDRSVTMSCRVLRAYPIRV 
LTYEWRLGNKLLRTGQFDSQEYTEYAVKSLSNENYGVYNCSIINEAGAGRCSEXVTGGKAYAPEFYYDTYNPVWQNRHRVY 
SYSLQWTQMNPDAVDRIVAYRLGIRQAGQQRWWEQEIKINGNIQKGELITYNLTELIKPEAYEVRLTPLTKFGEGDSTIRV 
IKYSPVNPHLSEFHCGFEDGNICLFTQDDTDNFDWTKQSTATRNTKYTPNTGPNADRSGSKEGFYMYIETSRPRLEGEKAR 
^u^tv^ LFSA ^ LSPVFSIAP ™ PYGPT ^^ 

EAHVNIYPITSFQLIFEGIRGPGIEGDIAIDDVSIAEGECAKQDLATKNSVDGAVGILVHIWLFPIIVLISILSPRR 



The NOVla amino acid sequence has 445 of 464 amino acid residues (95%) identical 
to, and 445 of 464 amino acid residues (95%) similar to, uMacacafascicularis 448 amino 
acid residue hypothetical 51.2 kda protein (ptnr:TREMBLNEW-ACC:BAB12260) (E = l.Oe 
241 ). The NOVla amino acid sequence also has 71 of 197 amino acid residues (36%) identical 
to, and 108 of 197 amino acid residues (55%) similar to, a Xenopus laevis 928 amino acid 
residue neuropilin-1 precursor protein (ptnr:SWISSNEW-ACC:P28824) (E= l.Oe* 17 ). 

NOVla is predicted to be expressed in brain tissues because of the expression pattern 
of a closely related Macaca fascicularis brain cDNA, clone:QccE-16296 homolog 
(GENBANK-ID:gb:GENBANK-ID:AB047834|acc:AB047834.1). 
NOVlb 

A disclosed NOVlb nucleic acid of 1608 nucleotides (also referred to as CG55014-02) 
encoding a novel Membrane protein/neuropilin/metalloproteinase-like protein is shown in 
Table 1C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 6-8 and ending with a TGA codon at nucleotides 1404-1406. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined in Table 1C, and the start and stop codons are in bold letters. 
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Table 1C. NOVlb Nucleotide Sequence (SEQ ID NO:3). 

GATO^TGCAAATGGAC^GTTATGATGGA^^ 

AGACCAGCCAATACAATGGATTTAACGTGAAACCAAGGGAAGCCTTGGTGCAGCTCATCGTTCAGTATCCCCCTGCAGTGG 
AACCAGCATTCTTGGAAATCCGGCAAGGACAGGATCGAAGTGTCACTATGAGTTGCAGAGTACTGAGAGCCTATCCAATAC 
GGGTGCTGACCTATGAGTGGCGCTTGGGCAATAAATTATTACGGACGGGTCAATTTGACTCTCAGGAATACACAGAGTACG 
CTGTGAAGAGTCTTTCCAATGAAAACTATGGGGTTTATAACTGTAGCATCATAAATGAAGCTGGAGCTGGGAGATGCAGCT 
TTCTTGTTACAGGAAAGGCCTATGCTCCAGAATTCTATTATGATACCTACAATCCAGTATGGCAGAACAGACACCGTGTTT 
ATTCTTACAGTCTACAGTGGACACAGATGAATCCTGATGCAGTGGATCGGATTGTTGCATACCGGTTGGGCATCAGGCAGG 
CTGGACAGCAGCGCTGGTGGGAGCAGGAGATTAAAATAAATGGGAATATTCAAAAGGGAGAATTAATTACATATAACTTGA 
CAGAGCTAATTAAACCAGAAGCTTATGAAGTCCGACTGACTCCTCTCACCAAATTTGGTGAAGGAGATTCAACAATTCGTG 
TGATCAAATATAGTGCTCCTGTAAATCCTCATTTGAGAGAATTTCATTGTGGATTTGAAGATGGTAATATTTGTTTGTTCA 
CTCAAGATGATACAGATAATTTTGACTGGACAAAGCAAAGTACAGCAACAAGAAATACAAAATATACTCCTAATACAGGAC 
CTAATGCTGACCGTAGTGGCTCCAAAGAAGGTTTTTATATGTACATTGAGACATCACGACCCAGATTGGAAGGCGAAAAGG 
CTCGACTTCTCAGCCCTGTTTTCAGCATAGCTCCCAAAAACCCTTATGGACCCACAAACACTGCATATTGTTTCAGCTTCT 
TTTATCACATGTATGGACAACATATAGGTGTCTTAAATGTTTATCTACGTTTGAAAGGGCAAACAACAATAGAGAATCCAC 
TGTGGTCTTCAAGTGGGAATAAAGGACAAAGATGGAATGAGGCTCATGTTAATATATACCCAATTACTTCATTTCAGCTCA 
TTTTTGAAGGTATCCGAGGTCCTGGAATAGAAGGTGACATTGCTATTGATGATGTATCAATTGCAGAAGGAGAATGTGCAA 
AACAAGACCTAGCAACTAAGAATTCCGTTGATGGTGCTGTTGGGATTTTGGTTCATATATGGCTTTTTCCCATTATCGTCC 
TCACCTCTATCTTAAGTCCTCGAAGGTG ACCTTATCCTGGCAGAGGCTATAAAAGATTCACCAGGCACTGGCATGAAGAAA 
GAGTCTTTGTAAATGGACATTGAACAAACAAACTACCAAAGATTCCTCCACTGACTACTGACTCAAAAATAAAATAATAAA 
AACAAATTTTTTTAAGCACTGGGGATAAAAAGACATCATGGAAGTATAACTTATTCAGACTAAACATAA 



The NOVlb nucleic acid sequence has 1538 of 1557 bases (98%) identical to a 
Macaca fascicularis brain mRNA (gb:GENBANK-ID:AB047834|acc:AB047834.1) (E = 0.0). 

The disclosed NOVlb polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 466 
amino acid residues and is presented in Table ID using the one-letter amino acid code. Signal 
P, Psort and/or Hydropathy results predict that NOVlb does not contain a signal peptide and is 
likely to be localized to the plasma membrane with a certainty of 0.7000. 



Table ID. Encoded NOVlb protein sequence (SEQ ID NO:4). 

MQMESYDGTLRIVNVSREMSGMYRCQTSQYNGFNVKPREALVQLIVQYPPAVEPAFLEIRQGQDRSVTMSCRVLRAYPIRV 
LTYEWRLGNKLLRTGQFDSQEYTEYAVKSLSNENYGVYNCSIINEAGAGRCSFLVTGKAYAPEFYYDTYNPVWQNRHRVYS 
YSLQWTQMNPDAVDRIVAYRLGIRQAGQQRWWEQEIKINGNIQKGELITYNLTELIKPEAYEVRLTPLTKFGEGDSTIRVI 
KYSAPVNPHLREFHCGFEDGNICLFTQDDTDNFDWTKQSTATRNTKYTPNTGPNADRSGSKEGFYMYIETSRPRLEGEKAR 
LLSPVFSIAPKNPYGPTNTAYCFSFFYHMYGQHIGVLNVYLRLKGQTTIENPLWSSSGNKGQRWNEAHVNIYPITSFQLIF 
EGIRGPGIEGDIAIDDVSIAEGECAKQDLATKNSVDGAVGILVHIWLFPIIVLTSILSPRR 



The NOVlb amino acid sequence has 446 of 448 amino acid residues (99%) identical 
to, and 446 of 448 amino acid residues (99%) similar to, a Macaca fascicularis 448 amino 
acid residue hypothetical 51.2 kda protein (ptnr:TREMBLNEW-ACC:BAB 12260) (E = 3.1e 



NOVlb is expressed in at least the following tissues: brain. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. In addition, NOVlb is predicted to be expressed in the following tissues 
because of the expression pattern of a closely related Macaca fascicularis brain cDNA, 
clone:QccE- 16296 homolog (GENBANK-ID: gbrGENBANK- 
ID: AB047834|acc:AB047834. 1 ):Brain. 
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Possible small nucleotide polymorphisms (SNPs) found for NOVlb are listed in Tables 
IE and IF. Depth represents the number of clones covering the region of the SNP. The 
putative allele frequence (PAF) is the fraction of these clones containing the SNP. A dash, 
when shown, means that a base is not present. The sign ">" means "is changed to." 



Table IE: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


53 


16 


T>C 


N/A 


229 


27 


A>G 


N/A 



Table IF: SNPs 


Variant 


Neucleotide 


Base 


Amino 


Base 




Position 


Change 


Acid 
Position 


Change 


13375763 


58 


A>G 


18 


Glu > Gly 


13375764 


87 


A>G 


28 


Ser>Gly 


13375765 


49 


A>G 


115 


Asn > Ser 


13375766 


400 


G> A 


132 


Cys>Tyr 



NOV la and NOVlb are very closely homologous as is shown in the amino acid 
alignment in Table 1G. 

Table 1G Amino Acid Alignment of NOVla and NOVlb 

10 20 30 40 50 

. . . . I 1 .... 1 I \ 1 .... | ... . | .... | .... | 

NOVla 

NOVlb _____ 

60 70 80 90 100 

.... I .... I | I .... 1 | I .... I .... I l 

NOVla 

NOVlb 

HO 120 130 140 150 

. ... i .... i — i — i — i — { — | . . | .... | .... , 

NOVla 1 1 ~ ? 

NOVlb ^^^^ 

160 170 180 . 190 200 

t I .... I .... | . . .. I .... | .... | .... | .... | 

NOVla . _ _ 

NOVlb 

210 220 230 240 250 

....| | | 1 . — | — . | .... | .... | .... | . i 

NOVla 

NOVlb _____ 

260 270 280 290 300 

.... | . ...)....!.... J.. ,.|. ... | .... | .... | .... | .... | 

NOVla 

NOVlb _ 

310 320 330 340 350 

.* ' ilLm* * 1 * * i " f V" " * * v" — • — a — t — . i — i 
Novib 8li§8iiilH^^ 
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MQMESYDGTLRIVNVSREMSGMYRCQTSQYNGFNVKPREALVQLIVQYPP 
MQMESYDGTLRIVNVSREMSGMYRCOTSQYNGFMVKPREALVQLIVQYPF 



AVEPAFLEIRQGQDRSVTMSCRVLRAYPIRVLTYEWRLGNKLLRTGQFDS 
AVEPAFLETRQGQDRSVTMSCRVLRAYPIRVLTYEWRLGNKLLRTGOFDS 



QEYTEYAVKSLSNENYGVYNCSIINSAGAGRCSFLVTGgKAYAPEFYYDT 
QEYTEYAVKSLSMEN YGVYNCSIINEAGAGRCSFLVTGBKAYAPEFYYnT 



YN PVWQNRH RVYS YS LQWTQMM PDAVDRI VAY RLG I RQAGQQRWWEQEI K 
YMPVWQNRHRVYSYSLQWTQMNPDAVDRIVAYRLGIRQAGOORWWEOEIK 



imgwiqkgelitynltelikpeayevrltpltkfgegdstirvikysBpv 
tngwiqkgelitynltelikpeayevrltpltkfgegdstirvikysSpv 



nphlgefhcgfedgniclftqddtdnfdwtkqstatrntkytpntgpnad 
mphlBefhcgfedgni clftqddtdmfdwtkqstatrntkytpntgpnad 



PVFSIA 
PVFSIA 
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NOVla 
NOVlb 



NOVla 
NOVlb 



NOVla 
NOVlb 



360 370 380 390 400 

1 " ftLd^ jl:/ • • 1 — 1 — 1 1 1 1 

410 420 430 440 450 

1 - i i it m : — 1 -— • - 1 — 1 — 1 — 1 — 1 1 1 

460 470 480 

1 . | ._. . . i 



LATKNSVDGAVGILVHIWLFPI I VL 
LAT KNSVDGAVGI LVH I WLFPI I VL 



PKWPYGPTNTAYCFSFFYKMYGQHIGVLMVYLRLKGQTTIEMPLWSSSGM 
PKNPYGP7MTAYCFS FFYHMYGQH I GVLKVY LRLKGOTTI EX PLWSSSGK 



iGQR'A'NEAHVNI YPITSFQLIFEGIRGPGIEGDIAIDDVSIAEGECAKQC 
iGQRWNEAHVNI YPITSFQLI FEGI RGPGI EGDI AI DDVS I AEGECAKQD 



Homologies to any of the above NOV1 proteins will be shared by the other NOV1 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV1 is assumed to refer to both of the NOV1 proteins in general, unless otherwise noted. 

NOVla also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table IH. 



Table IH. BLAST results for NOVla 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi| 9967117 IdbilBABl 
2260.11 (AB047834) 


hypothetical 
protein [Macaca 
fascicularis] ) 


448 


445/465 
(95%) 


445/465 
(95%) 


0.0 


gi 1 7529597 |emb|CAB8 
6653.11 (AL049553) 


dJ402N21.2 (novel 
protein with MAM 
domain) [Homo 
sapiens] 


273 


126/246 
(51%) 


166/246 
(67%) 


2e-65 


gi|12836077|dbj | BAB 
23491.11 (AK004706) 


putative [Mus 
musculus] 


267 


125/248 
(50%) 


166/248 
(66%) 


3e-65 


gi 1 4929103 | qb 1 AAD33 
860.1IAF140020 1 
(AF140020) 


metalloproteinase 
2 (Hydra vulgaris] 


496 


68/209 
(32%) 


100/209 
(47%) 


8e-21 


gi|15929977|gb|AAHl 
5417.1IAAH15417 
(BC015417) 


Unknown (protein 
for MGC: 21981) 
[Homo sapiens) 


232 


69/198 
(34%) 


95/198 
(47%) 


3e-20 
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The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table II. In the ClustalW alignment of the NOVla protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (i.e., regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 



Table II. ClustalW Analysis of NOVla 

1) Novel NOVla (SEQIDNO:2) 

2) fii|99671171dbj[BAB12260.1| (AB047834) hypothetical protein [Macaca fascicularis] (SEQ ID N049) 

3) gi|7529597|emb|CAB8665T1| (AL049553) dJ402N21.2 (novel protein with MAM domain) [Homo sapiens] 
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(SEQ ID NO:50) 

4) gi| 1 2836077|dbf [B AB2349 1.1 1 (AK004706) putative [Mus musculus] (SEQ ID NO:51) 

5 ) g*|49291Q 3 |Rb|AAD3386Q.llAF140020_l (AF140020) metalioproteinase 2 [Hydra vulgaris] (SEQ ID 
NO: 52) 

6) gi|15929977|gb)AAH15417.1|AAH154l7 (BC015417) Unknown (protein for MGC:21981) [Homo sapiensl 
(SEQIDNO:53) K J 
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The presence of identifiable domains in NOVla, as well as all other NOVX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for NOVla, as disclosed in Tables 1 J and IK, were collected from the 
Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 
BLAST analysis software samples domains found in the Smart and Pfam collections. For 
Tables 1 J, IK and all successive DOMAIN sequence alignments, folly conserved single 
residues are indicated by black shading or by the sign (|) and "strong" semi-conserved residues 
are indicated by grey shading or by the sign (+). The "strong" group of conserved amino acid 
residues may be any one of the following groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MILF, HY, FYW. 

Tables 1 J and IK lists the domain description from DOMAIN analysis results against 
NOVla. This indicates that the NOVla sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 1J. Domain Analysis of NOVla 

gnl| Smart fsmart00137, MAM, Domain in meprin, A5, receptor protein 
tyrosine phosphatase mu (and others); Likely to have an adhesive 
function. Mutations in the meprin MAM domain affect noncovalent 
associations within meprin oligomers. In receptor tyrosine phosphatase 
mu-like molecules the MAM domain is important for hemophilic cell-cell 
interactions. (SEQ ID NO: 54) 
Length =163 residues, 99.4% aligned 
Score = 154 bits (390) , Expect - 9e-39 
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SEFHCGFEDGNICLFTQDDTDNFDWTKQSTATRNTKYTPNTGPNADRSGSKEGFYMYXET 313 

1+ +1 M + l I I + I I 1+ I + | + H I I I I I + 1 ||+ || 

S DGNCD FEEGNTCGWHQDSN DDGPWERVS SAT RNDGPNRDHTT-GNGHYMFFET 54 

SRPRLEGEKARLLSPVFSIAPALFSARLLSPVFSIAPKNPYGPTNTAYCFSFFYHMYGQH 373 

I 1+ I I I I I I + +| +| + | + | | | 

S - SGKPGQTARLLS PPL Y ENRSTHCLTFWY YMYGSG 8 9 

IGVLNVYLRLKGQTTIENPLWSSSGNKGQRWNEAHVNIYPITS-FQLIFEGIRGPGIEGD 432 
+ l HI 1 + 1+ + I I I I I +1 +1 +1 I + | |++I | | | | I I 

VGTLNVYVRVNN-GPQDTLLWSRSGTQGGQWLQAEVALSTSPQPFQWFEGTRGGGPSGY 14 8 

I AI DDVS I AEGECAK 447 

I l+l 1+ ++ I I I 

I ALDDI LLSNG PCGK 163 



Table IK. Domain Analysis of NOVla 



gnl I Smart j smart00230 , CysPc, Calpain-like thiol protease family.; 
Calpain-like thiol protease family (peptidase family C2) . Calcium 
activated neutral protease (large subunit) . (SEQ ID NO: 55) 
Length = 323 residues, 99.1% aligned 
Score = 342 bits (877) , Expect = 4e-95 
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Recent immunohistochemistry studies have attemted to examine the expression of 
VEGF isoforms and their receptors in fibrovascular tissues obtained from proliferative diabetic 
retinopathy cases. RT-PCR analysis demonstrated the expression of VEGF receptors VEGF- 
Rl, VEGF-R2, and neuropilin-1 in 12, 14, and 14 of 22 proliferative diabetic retinopathy 
cases, respectively. Notably, VEGF-R2 and neuropilin-1 were simultaneously expressed in the 
identical 14 tissues. The isoform VEGF121 was constitutively expressed in all the tissues 
examined, whereas the expression of VEGF165 was confined to the 7 tissues that also 
expressed VEGF-R2 and neuropilin-1. The vascular density of fibrovascular tissues evaluated 
by immunohistochemistry for CD34 was significantly higher in the cases with the expression 
of VEGF-R2 and neuropilin-1 than in those without their expression (P < 0.01), whereas 
VEGF-R1 expression had no such relationship with the vascular density. The fibrovascular 
tissues that expressed VEGF 165 together with VEGF-R2 and neuropilin-1 were found in 
significantly younger patients (P < 0.01). In situ hybridization and immunohistochemical 
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studies demonstrated that glial cells in the fibrovascular tissues express and produce VEGF. 
Coexpression of VEGF-R2 and neuropilin-1 is suggested to facilitate fibrovascular 
proliferation in diabetic retinopathy (Ishida et al., Coexpression of VEGF receptors VEGF-R2 
and neuropilin-1 in proliferative diabetic retinopathy. Invest Ophthalmol Vis Sci 41(7): 1649- 
56, 2000.) 

In the developing nervous system axons navigate with great precision over large 
distances to reach their target areas. Chemorepulsive signals such as the semaphorins play an 
essential role in this process. The effects of one of these repulsive cues, semaphorin 3 A 
(Sema3A), are mediated by the membrane protein neuropilin-1 (Npn-1). Recent work has 
shown that neuropilin-1 is essential but not sufficient to form functional Sema3A receptors 
and indicates that additional components are required to transduce signals from the cell surface 
to the cytoskeleton. It was shown that members of the plexin family interact with the 
neuropilins and act as co-receptors for Sema3A. Neuropilin/plexin interaction restricts the 
binding specificity of neuropilin-1 and allows the receptor complex to discriminate between 
two different semaphorins. Deletion of the highly conserved cytoplasmic domain of Plexin-Al 
or -A2 creates a dominant negative Sema3A receptor that renders sensory axons resistant to 
the repulsive effects of Sema3A when expressed in sensory ganglia. These data suggest that 
functional semaphorin receptors contain plexins as signal-transducing and neuropilins as 
ligand-binding subunits (Rohm et al., Plexin/neuropilin complexes mediate repulsion by the 
axonal guidance signal semaphorin 3 A. Mech Dev 93(l-2):95-104, 2000). 

Mesangial cell proliferation and growth factor over-expression are characteristic 
features of several glomerular diseases. Vascular endothelial growth factor (VEGF), a potent 
mitogen, is expressed in podocytes in the glomerulus, and VEGF receptors (flt-1, KDR, and 
neuropilin-1) are present on endothelial cells and other cell types. In conclusion, flt-1, KDR, 
and neuropilin-1 are present on cultured HMC, and VEGF(165) induces HMC proliferation. In 
addition, the flt-1 and KDR receptors are expressed in the mesangium in mesangioproliferative 
disease (Thomas et al., Vascular endothelial growth factor receptors in human mesangium in 
vitro and in glomerular disease. J Am Soc Nephrol 2000 1 1(7): 1236-43, 2000). 

Vascular endothelial growth factor (VEGF), a major regulator of angiogenesis, binds to 
two receptor tyrosine kinases, KDR/Flk-1 and Flt-1. A third VEGF receptor, one that binds 
VEGF165 but not VEGF121, was cloned and purified from tumor cells. This isoform-specific 
VEGF receptor (VEGF165R) is identical to human neuropilin-1, a receptor for the 
collapsin/semaphorin family that mediates neuronal cell guidance. When coexpressed in cells 
with KDR, neuropilin-1 enhances the binding of VEGF165 to KDR and VEGF165-mediated 
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chemotaxis. Conversely, inhibition of VEGF165 binding to neuropilin-1 inhibits its binding to 
KDR and its mitogenic activity for endothelial cells. It is proposed that neuropilin-1 is a novel 
VEGF receptor that modulates VEGF binding to KDR and subsequent bioactivity and 
therefore may regulate VEGF-induced angiogenesis (Soker et al., Neuropilin-1 is expressed by 
endothelial and tumor cells as an isoform-specific receptor for vascular endothelial growth 
factor. Cell 92(6):735-45, 1998). 

The above defined information for NOV1 suggests that this Membrane 
protein/neuropilin/metalloproteinase-like protein may function as a member of the Membrane 
protein/neuropilin/metalloproteinase family. Therefore, the NOV1 nucleic acids and proteins 
of the invention are useful in potential therapeutic applications implicated in various diseases 
and disorders described below and/or other pathologies. For example, the NOV1 
compositions of the present invention will have efficacy for treatment of patients suffering 
from cancer, trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, 
Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, stroke, Tuberous sclerosis, 
hypercalceimia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch- 
Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, behavioral 
disorders, addiction, anxiety/pain, psoriasis, actinic keratosis , acne, hair growth diseases, 
allopecia, pigmentation disorders and endocrine disorders. The NOV1 nucleic acid encoding 
Membrane protein/neuropilin/metalloproteinase-like protein, and the Membrane 
protein/neuropilin/metalloproteinase-like protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

NOV2 

NOV2 includes six novel Fibrillin-like proteins disclosed below. The disclosed 
proteins have been named NOV2a, NOV2b, NOV2c, NOV2d, NOV2e and NOV2f. 

NOV2a 

A disclosed NOV2a nucleic acid of 9993 nucleotides (also referred to as 
GMAC022146_A) encoding a novel Fibrillin-like protein is shown in Table 2A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 166-168 
and ending with a TGA codon at nucleotides 9151-9153. Putative untranslated regions 
upstream from the intiation codon and downstream from the termination codon are underlined 
in Table 2A. The start and stop codons are in bold letters. 
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Table 2A. NOV2a nucleotide sequence (SEQ ID NO:5). 

CCTCCCATTCCTCTCCTCTCTCTCCCATCTGGACAGCCCCCAGCCTTCTGACACCCTGTTTCCCCCCCGGGACCCTGCTGC 

CCTTCCCCACACCACCTAACATGCATTTCTGACCTTGCTCCTCCCACTCAAAGCTTTTCAAGGGCTCTTCATTGTCCTTGA 

CGAATGAGCAAAAGCTGCATGACACTGCTATGCCCACTCCTGCAACGCCTGGCCCCACCTGGCCCCACCTGGCCCTCTCTC 

CCCTCCCTTCCACTTCCCACTCCCGTCTTGCCTTGGCTGTGCACCCTCAGCCCCAAGACCCTTCTCTAACATCACACCTCC 

TCCAGGAAGCCTCCTCTGACTGTTCACCGCTTCCCGGTTGGGGCTGGATGCCTCCTTGGGCTCCCAGAGGCCCCGGGGCTG 

CCCCATTTGGCAACCACCCTGCCCTCCTCGTTGTGTTGGGTCCCCCATGGCTAGGGTGGGGGGCTCATCTAGGGCTGACTC 

TGCTTCCTCTCCGCAGCCTCCAGGGGACACGCCATGACTCTGGAGGGTCTGTATTTGGCAAGGGGCCCCCTGGCCCGGCTC 

CTGCTGGC CTGGTCGGCCC T GTTGTGC AT GGC AGGTGGCC AAGGCCGCTGGG AC GGGGCCTTGGAGGCTGC AGGTCCTGGA 

CGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTGCTGTCCA 

GGCTGG AGG AC ATTCCCTGGC AGGAGC C AGTGTGTCGT AC CC ATC TGT AGGCGC GCCTGCGGTG AAGGCTTCTGCTCCCAG 

CCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGGGTCAGGGTGCAGTGTGAGCTGT 

ATGAATGGGGGCACCTGCCGGGGGGCGTCCTGTCTGTGTCAGAAGGGCTACACAGGCACCGTGTGTGGGCAGCCCATCTGT 

GACCGCGGCTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGT 

GAGAGAGATTACCGGACGGGACCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGC 

ACCAAGGCACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGC 

CGCCGCGGCTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAG 

GG AGGC AGCTGCGTC AAC ATGGTGGGC T CC TTCC ATT GCCGCTGTCC AGTTGG AC ACCGGCTC AGTG AC AGC AGCGC CGCA 

TGTGAAGACTACGATGAATGCAGCACCATTCCTGGAATCTGTGAAGGGGGTGAATGTACAAACACAGTCAGCAGTTACTTT 

TGCAAATGTCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTG 

CTTTTCGGGGGCCGCTGTGCTGGAGACCTCGCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGG 

GCAGCTGGCCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTG 

CTACCCGGCCACCCTGGCCTCTTCCCTGGCCTCCTGGGCTTCGGATCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGA 

CTCAACCCCCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAAC 

CAGACCATTGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGC 

G AGTGT AACGTGGGCT AC ACCC AGG ACGTGCGCGGCG AGT GC ATTG ATGT AGAC GAATGC AC C AGC AGCCCC TGC C ACC AC 

GGTGACTGCGTC AAC ATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACC AGGC AGGC ATGC 

GTGGATGTGGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGT 

GTCTGCAATGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGC 

GTCAACGGCGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCAC 

TACTGCATGGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGC 

TGCCAGTGCCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGG 

GCCATCGAGAAGGGCTCCTGTGCCCGCCCCTTCCCTGGCACTGTCACCAAGTCCGAGTGCTGCTGTGCCAATCCGGACCAC 

GGTTTTGGGGAGCCCTGCCAGCTTTGTCCTGCCAAAGACTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATT 

ACCACGGATGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGC 

AGCTACCGCTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCAGGCAAGGACTGCACAGACGTGGATGAGTGTGCCCTC 

AAC AGCCTC CTGTGTG AC AACGGGTGGT GCCAG AAT AGC CCTGGC AGCT ACAGC TGCTCCTGCCC CCCCGGCTTCC ACTTC 

TGGCAGGACACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTCTGTCGGAACCTGGCC 

GGCTCCTACACCTGCAAATGTGGCCCTGGCAGCCGGCTGGACCCCTCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACC 

TGCTGGCTG AAG ATCC AGG AGAGCCGC T GTG AGGTG AAC CTTC AGGG AGC C AGC CT GCGGTCTG AGTGCTGTGCCACCCTC 

GGGGCAGCCTGGGGGAGCCCCTGCGAACGCTGCGAGATCGACCCTGCCTGTGCCCGGGGCTTTGCCCGGATGACGGGTGTC 

ACCTGCGATGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTC 

CGCTGTGAGTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTG 

CGATGGGATGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTG 

TGGGGAGTCGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAGTTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCC 

AGCCGGGACTTCCTGTCTGGCCGACCATTCTATAAAGATGTGAATGAATGCAAGGTGTTCCCTGGCCTCTGCACGCACGGT 

ACCTGCAGAAACACGGTGGGCAGCTTCCACTGCGCCTGTGCGGGGGGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACA 

GATATCGACGAGTGTCGCATCTCTCCTGACCTCTGCGGCCAGGGCACCTGTGTCAACACGCCGGGCAGCTTTGAGTGCGAG 

TGTTTTCCCGGCTACGAGAGTGGCTTCATGCTGATGAAGAACTGCATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTC 

TGCCGGGGAGGCACTTGCACCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCCTGGGCATGAGCTGACGGCCAAGGGC 

ACTGCCTGTGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTGTGTCCCCATGGCCAGTGTGTCAATGTCATCGGTGCC 

TTCCAGTGCTCCTGCCATGCCGGCTTCCAGAGCACACCTGACCGCGGAGCTACAAGTGCCAGTTGCCCGACGGAAGGGCAT 

GTGCAGGTCGTCCTGGGGCCTGGGGAGCAGATGTGTACTGGGTGGTCTATCAGGGCAAAGCTAAGCACAGTCCCCAACCCT 

GCTCCCCCAGACGTGGACGAGTGTGAAGAGAACCCCCGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAGGGGGTCAC 

CGCTGCCTGTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCT 

CACATCTGCCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAG 

GGGGCCACAGGCTGCTCTGATGTGGATGAATGCGAGGTTGGAGGACACAACTGTGACAGTCACGCCTCCTGTCTCAACATC 

CCAGGGAGTTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCC 

CAGGAGCACCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCTGCACCTGCCGCCAGGGCTTTGCC 

GGGGATGGCTTCTTCTGCGAAGACAGGGATGAATGTGCCGAGAACGTGGACCTCTGTGACAACGGGCAGTGCCTCAATGCG 

CCCGGCGGGTACCGCTGTGAATGTGAGATGGGCTTTGACCCCACCGAGGACCACCGGGCCTGCCAGGATGTGGACGAGTGT 

GCGCAAGAGAACCTCTGTGCATTTGGGAGCTGTGAGAACCTGCCTGGAATGTTCCGCTGCATCTGCAATGGTGGCTACGAA 

CTGGACCGAGGGGGTGGCAACTGCACAGACATCAACGAGTGTGCAGACCCAGTAAACTGCATCAACGGCGTGTGCATTAAC 

ACCCCCGGCAGCTACCTCTGCAGCTGCCCCCAGGATTTTGAGCTGAACCCCAGCGGAGTGGGCTGCGTGGACACTCGGGCC 

GGGAACTGTTTCCTGGAGACGCATGACCGAGGGGACAGTGGCATTTCCTGCAGTGCCGAGATCGGAGTTGGTGTCACCCGA 

GCTTCCTGCTGTTGCTCCCTGGGCCGGGCTTGGGGCAATCCCTGTGAGCTGTGCCCTATGGCCAACACCACTGAGTACAGA 

ACCCTGTGCCCGGGTGGTGAGGGCTTCCAGCCTAACCGCATCACTGTCATTCTGGAAGACATCGACGAGTGCCAAGAGCTG 

CCAGGGCTGTGTCAGGGGGGTGACTGCGTCAACACGTTTGGCAGTTTCCAGTGTGAGTGCCCACCTGGCTACCACCTCAGT 

GAGCACACCCGCATCTGTGAGGATATTGACGAATGCTCCACACACTCCGGCATCTGTGGCCCTGGCACCTGCTACAACACC 

CTGGGGAACTACACCTGTGTCTGCCCTGCAGAGTACCTCCAAGTCAATGGTGGCAACAACTGCATGGATATGAGGAAGAGT 

GTCTGCTTCCGGCACTATAACGGCACATGTCAAAATGAGCTG<K:CTTC^ACGTGACCCGGAAAATGTGTTGCTGCTCCTAC 

AACATTGGCCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAAT 

CAGGCCCCGGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGT 

GCCAATGGCATCTGCATAAACCAGATCGGGAGTTTCCGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTG 

GCTTGTGAAGATGTCGATGAGTGTGGCAGCAGGGAGAGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCCCGGTAGC 

TACCGCTGCAAGTGCACCCGAGGGTACAAACTGTCGCCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCG 
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AATGTCTGTAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCA 
GACCAGACCCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCC 
T AC AACTGCC TCTGC TTC CCTGGCT TTGTGGTG AC AC AC AATGGGG AT TGT GTGGATTTTG ATG AGTGT ACT ACCCTGGTG 
GGGC AGGTGT GCCG ATTT GGCC ATTGCCTC AAC AC AGCTGGTT CC TTCC ACTGCCTCTGCC AGG ATGGCTTTG AGCTC AC A 
GCTGATGGGAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTC 
GAGGGCTCCTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAG 
GAGCCCAACCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTC 
TCTGACAATGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCGTTTTGAGGCTGGGAAGTGCTCGGTGCCC 
AAAGCTTTCAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGT 
CCCCAGGAGGGCAGCGCTGCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAA 
GACGTGAATGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAG 
TGTCCCTTTGGCTACAGCCTGGACTTCACTGGCATCAACTGTGTGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGG 
CAAGGGACATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGC 
GAGGAGATCGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACC 
TGTCCAGCCGGCTACACCCTGCGGGAGGATGGGGCCATGTGTGAAGATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGC 
CACGCCCGGGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCGTGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGC 
TCTGGGGAGGGCTGCACAGATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCG 
GGC AGCTT C CGGTGC G AC TGTG ATG AGGG ATTCC AGCC C AGCCCC AC CCTTACCG AGTGCC ACG AC ATCCGGC AGGGGCCC 
TGCTTTGCCGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGT 
GGGGGTGGCCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCAT 
GGCTCAGGCTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGTATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATC 
AACAGCCTTGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTACTACCTGCCTGGATATGGAT 
GAGTGCAGCCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGC 
TACCTGCTGGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAATGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGT 
GTCAACACTGTGGGCGCCTTCACCTGCCGCTGTCCGCCCGGCTTCACCCAGCACCACCAGGCCTGCTTCGACAATGATGAG 
TGCTCAGCCCAGCCTGGCCCATGTGGTGCCCACGGGCACTGCCACAACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAA 
GGCTTCACCCTGGTCAGCTCAGGCCATGGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGT 
C AG AAC C AG CT AGGGGGCT ACCGCTGC AGCTGC CCCC AGGGTT TC ACCC AGC ACTCCC AGTGGGCCC AGTGTGTGG ATGAG 
AATGAGTGTGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCC 
TCTGGCTTTGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTAC 
AGCTGTGCCAACACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAAGGCTACTTCCGGGCTGGGCAAGGGCACTGTGTCTCC 
GGC CTGGGC T TC AGCCCCGG AC C C C AGG AC AC CC CGGAC AAAG AGGAGCTGCTCTCGTCTG AAGCCTGC T ACGAATGC AAG 
ATCAATGGCCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCC 
GAGGCCCTGCTGACCTTGGGCCTGAACCTCTCACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAG 
GGTCTAGAGGGCCGGATCCGCTACGTCATCGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTC 
AGCTCCCCGCAGCTGGGGCGGAGGCGGCCGGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGG 
GGTGTCCAGCAAGAGGGGCAGCCAGGGCCATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGG 
AGGAGCCTCAGTGGGCCCCAGCTGTCCAGAGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTGA 
C C AG AT TG AACC CCG AAAC T C AGG AAG AGTG AAATGCT AC AC G AC AAC CT C AGGC AAGCCC GGCCTCTGCCTGGG CCTCTG 
TGCC AGCC CCGGGG GCCCCCCAGT T ACTCAGTCTTTCCTGGAGACAGC AAG AAGCTGCAATGTGCAATCCCCCTGCCCC CA 
CAGCCAAGGTCA GGAAGAGGCCCTGTGGTCACCGTGTCTGGCCAATCTCAGGCTTTCACTTCTGTACTGCACTGTGGCTTG 
CCCTGGCGGGGGG CAGGGGGTTGGCAGGACATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTA GAAG 
GGTGTACAGGGGGCCCAGACTCCACAGTGACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATC AAAAGTGGAG 
ACGATAATAAAGTTA TTTTGGGTTAAGTCTGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGG 
GCGAGGCAGATCTTGTGCCTGGGGAAGCAGAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCCTGACC 



GCAGTGGCGCGATCGTGGCTCCCTGTGGTCGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTCCCAAGTAG C 
TGGG ACC A AAGG TGC ACGCC ACC AC ACC C AGC T AAT TTTTTT AAATTTCT T TTTCTTTCT CTT TCTTTTTG Af: ACf; ACirrr 
GGCCAACATGACGAAACCCCATCTCTAATA " 



The disclosed NOV2a nucleic acid sequence, localized to chromsome 19, has 3196 of 
4382 bases (72%) identical to aMus musculus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
ID:MUSFBN2|acc:L39790) (E = 0.0). 

A NOV2a polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 has 2995 amino acid 
residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or 
Hydropathy results predict that NOV2a contains a signal peptide and is likely to be localized 
to the endoplasmic reticulum membrane with a certainty of 0.5500. The most likely cleavage 
site for a NOV2a peptide is between amino acids 54 and 55, at: TSS-RK. 



Table 2B. Encoded NOV2a protein sequence (SEQ ID NO:6). 

MSKSCMTLLCPLLQRLAPPGPTWPSLPSLPLPTPVLPWLCTLSPKTLLXHHTSSRKPPLTVHRFPVGAGCLLGLPEAPGLP 
HIATTLPSSI^WVPHGXGGGLIXGXLCFLSAASRGHAMTLEGLYIARGPIARLLIAWSALLCMAGG<X3RWDGALEAAGPGR 
VRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQCWPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCM 
NGGTCRGASCLCQKGYTGTVCGQPICDRGCHNGGRCIGPNRCACVYGFMGPQCERDYRTGPCFGQVGPEGCQHQLTGLVCT 
KALCCATVG RAWGLPCELCPAQPHPCRRGFIPNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSDSSAAC 
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EDYDECSTIPGICEGGECTNTVSSYFCKCPPGFYTSPDGTLHGQSRAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWA 
AGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGPGNSNIGTATLNQ 
TIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNIPGTYHCRCYPGFQATPTRQACV 
DVDECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTMCVNGVCLNEDGSFSCLCKPGFLLAPGGHY 

cmdidecqtpgicvnghctntegsfrccx:lgglavgtdgrvcvdthvrstcygaiekgscarpfpgtvtksecccanpdhg 
fgepcqlcpakdsaefqalcssglgittdgrdinecaldpevcangvcenlrgsyrcvcnlgyeagasgkdctdvdecaln 
sllcdngwcqnspgsyscscppgfhfwqdteickdvdeclsspcvsgvcrnlagsytckcgpgsrldpsgtfcldstkgtc 
wlkiqesrcevnlqgaslrseccatlgaawgspcerceidpacargfarmtgvtcddvnecesfpgvcpngrcvntagsfr 
cecpeglmldasgrlcvdvrlepcflrwdedecgvtlpgkyrmdvcccsigavwgveceacpdpeslefaslcprglgfas 

RDFLSGRPFYKDVNECKVFPGLCTHGTCRNTVGSFHCACAGGFALDAQERNCTDIDECRISPDLCGQGTCVNTPGSFECEC 
FPGYESGFMLMKNCMDVDECARDPLLCRGGTCTNTDGSYKCQCPPGHELTAKGTACEDIDECSLSDGLCPHGQCVNVIGAF 
QCSCHAGFQSTPDRGATSASCPTEGHVQWLGPGEQMCTGWSIRAKLSTVPNPAPPDVDECEENPRVCDQGHCTNMPGGHR 
CLCYDGFMATPDMRTCVDVDECDLNPHICLHGDCENTKGSFVCHCQLGYMVRKGATGCSDVDECEVGGHNCDSHASCLNIP 
GSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENVDLCDNGQCLNAP 
GGYRCECEMGFDPTEDHRACQDVDECAQENLCAFGSCENLPGMFRCICNGGYELDRGGGNCTDINECADPVNCINGVCINT 
PGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCELCPMANTTEYRT 
LCPGGEGFQPNRITVILEDIDECQELPGLCQGGDCVNTFGSFQCECPPGYHLSEHTRICEDIDECSTHSGICGPGTCYNTL 
GNYTCVCPAEYLQVNGGNNCMDMRKSVCFRHYNGTCQNELAFNVTRKMCCCSYNIGQAWNRPCEACPTPISPDYQILCGNQ 
APGFLTDIHTGKPLDIDECGEIPAICANGICINQIGSFRCECPAGFNYNSILIACEDVDECGSRESPCQQNADCINIPGSY 
RCKCTRGYKLSPGGACVGRNECREIPNVCSHGDCMDTEGSYMCLCHRGFQASADQTLCMDIDECDRQPCGNGTCKNIIGSY 
NCLCFPGFWTHNGDCVDFDECTTLVGQVCRFGHCLNTAGSFHCLCQDGFELTADGKNCVDTNECLSLAGTCLPGTCQNLE 
GSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDTRQSFCFTRFEAGKCSVPK 
A FNTTKT RCC C S KRPG EGWG DPC ELC PQEG S AA FQELC P FG HG A V PGP DDS RE DVN EC AEN PG VCTNG VC VNT DGS FRC EC 
P FG Y S L D FTG I NC VDT DECS VGH PC GQGTC TN V I GG FECAC A DG FEPGLMMTC E E I DEC S LN PLLC A FRCHNTEGS Y LCTC 
PAGYTLREDGAMCEDVDECADGQQDCHARGMECKNLIGTFACVCPPGMRPLPGSGEGCTDDNECHAQPDLCVNGRCVNTAG 
SFRCDCDEGFQPSPTLTECHDIRQGPCFAEVLQTMCRSLSSSSEAVTRAECCCGGGRGWGPRCELCPLPGTSAYRKLCPHG 
SGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGSFLCSCPRGY 
LLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQACFDNDECSAQPGPCGAHGHCHNTPGSFRCECHQG 
FTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSCPQGFTQHSQWAQCVDENECALSPPTCGSASCRNTLGGFRCVCPS 
GFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLCGCPQGYFRAGCX3HCVSGLGFSPGPQDTPDKEELLSSEACYECKI 
NGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGLEGRIRYVIVRGNEQGFFRMHHLRGVS 
SPQLGRRRPGPGTYRLEWSHMAGPWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLIPRSDG 



The NOV2a amino acid sequence has 1895 of 2810 amino acid residues (67%) 
identical to, and 2257 of 2810 amino acid residues (80%) similar to, a Mus musculus 2907 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSPROT-ACC:Q61555) (E = 0.0). 

The disclosed NOV2a is expressed in at least the following tissues: testes, ovary, lung, 
liver, B-cells, total-fetus, spleen, Nervous System, Brain, Prosencephalon/Forebrain, 
Diencephalon, Pituitary Gland, Hematopoietic Tissues, Lymphoid tissue, Lymph node and 
Whole Organism. This information was derived by determining the tissue sources of the 
sequences that were included in the invention. In addition, the NOV2a sequence is predicted 
to be expressed in the following tissues because of the expression pattern of a closely related 
Mus musculus fibrillin 2 (fbn2) gene (GENBANK-ED: gbrGENBANK- 
ID:MUSFBN2|acc:L39790): testes, ovary, lung, liver, total-fetus, brain, spleen, Nervous 
System, Brain, Pituitary Gland; Hematopoietic and Lymphatic System. 

NOV2b 



A disclosed NOV2b nucleic acid of 9894 nucleotides (also referred to as 153568997) 
encoding a novel Fibrillin-like protein is shown in Table 2C. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 520-522 and ending with a 
TGA codon at nucleotides 9052-9054. Putative untranslated regions upstream from the 
intiation codon and downstream from the termination codon are underlined in Table 2C, and 
the start and stop codons are in bold letters. 
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Table 2C. NOV2b nucleotide sequence (SEQ ID NO:7). 



CCTCCCATTCCTCTCCTCTCTCTCCCATCTGGACAGCCCCCAGCCTTCTGACACCCTGTTTrro 



CC !! CC CCACAC ^ 
: GCAAAAGCTG ^^ 



ccc !l c f! TCCAC rc cccA CTCCCG ^ 



CG I G I GCGGAGGCGGG ^ 

GGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCnCTGCTCC^ 
C Tr AA S^ GCACCTGTGCGGATGGGACGCTGGCTCCCAOT 

A I GAA I GGGGOTACCTGCCGGGGGrcGTCCTGT CTGTGTCAGAAGGGCTACACAGGCACCGTG^^ 

GACCGCGGCTGCCACAATGGGGGTCGCTGCATTGGOTCCAACCGCTGCGCCTGTCTGTATGGOT 

GAGAGAGATTACCGGACGGGATCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCG 
ACCAAGGCACTTTGCTGTGCCACTGTGGGCCGT(*CTG^^ 

CGCCGCGGC H CA I CCCC ^^ 



ggccgctgtgtcaacacagagggcagcttccagtgtgtctgcaatgcaggcttcgagctcaS 
Tr GGACCAC ^ CGAGTGTGCCACC ^ 

I GCAAACCCG ^ C !I CCTGCTGG ^ 



MCGGCCACTGTACCAACACCGAGGGCTCCTTCCGCTGCCAGTGCCTGGGGGGGCTGGCGGTAGGCACGGATGf"'~rrr'T'* 
I GCG I GGACACCCACGTGCGCAGCACCTGCTATGGGGCCATCG ^^^ 

ACCA ^I CGGAG I GC I GCTGT ^ 



GCTGTGT 

AGCTACAGCTGCTC CTC :CC< CCC JGCTT : C CTT, FG "ggI C ACG^LaTCTGCA^.AT G TCGACGAMGCCTGTCC 



GTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGCAGCTACCGCTGTGTCTGCAACCTGGGTTh . GAGG : ftGGTGCPT a 



tCCTTCAG 
'CGACCCT 

;agtctgt 



«~^^^^ G ^^ G *^ G ^ GG ^ GG ^ GG ^ GG ^ l ^ G ^GGG^^G^G^'GGGG^^'TCGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGrAr* 

acggtgggcagcttccactgcgcctgtgcgggg 
tgtcgcatctctcctgacctctgcggccagggc 



^ GCAAGGTGTTCCCTGGCCTCTGCACGCflCGGT ACCTGC^GAAACACGGTGG^ 

GGC ^^ CC I GGATGCCCAGGAACGGAACTGCACAGATATCGA 

ACC ^ G I CAACA ? G S CGGGCAGCTTTGAGTGCGAG ^TTTTCC 



iCACCGTATTAACACTGAGGGCAGCTAC 

CGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAr^'"^"™ 



GACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACC^TC 

gcttcct^gtctgccactgtca«:tgggctacatggtcagg^ 



.gaggtgactgtctc 



sss—ggggggggggsgggggggggiggggssr-^^ 



GACC ^ CC ^ GGACCACCGGGCCTGCCAGGATGTGGA ^ 



r^^^S^I^?I5eT GACTACCAGA TCCTGTGTGGAAATCAGGCCCCGGGATTCCTCACTGACATCCACACGGGG 

5CCA 

AGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCC ^ ,j GT ,~ , ftcCCGAGGGTA ftAACTGTCG 



^^^^^^^^CAACTACAACAGCATCCTGCTGGCTTGTGAAGATGTCGATGACT^ 
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CCAGGCGGGGCTIGTGTGGGACGGAATGAGTGTCGGGAGATCCCGAATGTCTGTAGCCATGGTGACTGCATGGACAC&GAA 

ZlZZZ TGCAGGAACCTGCCTACCCGGCAC ™^ 

"^I2" GAGTGACCACTGCA " GATATCGACWGT GCT^^ 

^™° AG 2 GCTGGGGAGGGCTGGGGAGAG CCCTGCGAACTGTGTCCC^ 
GA ^ CCCTGGCGTCTGCACTAAG <^^ 

^™ GG GGCTTCGAATGT ^ CTGTGCTGACGGC " TGAGCCTGGC 

TCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGC^ 

CTGCOTGAGGATGGGGCCATGTGTCGAGATGTGGACGAGTCT^^ 

TGTGATGAGGGATTCCAGCCCAGCCCCACCCTTACCGAGTGCCACGACATCC«^AGGGGCCCTGCTTTGCCG^^ 

CAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGC^^ 

^CCC^GCGAGCTCTGTCCCCTG^ 

gagggccgagatgtagatgaatgccgtatgcttgctcacctgtgtgctcatggggagtgcatcaaSgcc^gg^tcc^c 

CGCTGCCACTCTCAGGCCGGCTACACACCGGATGCTACTGCTACTACCTGCCTGGATATTC 
^CATGTACCTTCCTCTGCAAAAACACGAA^ 

" CAGC J GCCGCTGTCCACCCGGCTTCACCCAGCACCAG ^ 

T CA ^ C ^ GGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCG " 

^ G ^ GCAGCTGCCCCCAGGCTTTCACCCAGCACTCCCAGTGGGC ^^ 

ggaccccaggacaccccggacaaagaggagctgctctcgtctgaagcctgctacgaatgcaagatcaa^ct^^ 

^r CGGCCACGACGCAGTGCCCACAGGGACCACCAGGTG ^^ 

ccccacagccaaggtcaggaaga 



cccagttactcagtctttcctggagacagcaagaagctgcaatgtgcaatccccctgci 



ggccctgtggtcaccgtgtctggccaatctcaggctttcacttctgtactgcactgtggc 



ggttggcaggacatggcaatgggcaactggggtgggcacagggcttatt 



ttgccctggcggggggcaggg 



actccacagtgacttgccacatttgccccccatttggagaatgc 



cctcggagtagaagggtgtacagggggcccag 



ttttatatcaaaagtggagacgataataaagttattt 



TGGGT ™ GTCTGCCT ^ 
c f GGGGAAGC A ^ 

acca !I cga ??^ t " t ™™t^ 

XTCTCCCAAGTAGCTGGGACCAAAGGTGCACG 



CTCCCTtiTGGTCGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCi 



CCACCACACCCAGCTAATTTTTTTAAATTTCTTTTT 



CCATCTCTAATA 



'CTTTCTCTTTCTTTTTGAGACCAGCCCGGCCAACATGAnt^AABrr 



The disclosed N0V2b nucleic acid sequence, localized to chromsome 19, has 3617 of 
5008 bases (72%) identical to aRattus norvegicus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
ID:AF135060|acc:AF135060.1) (E = 0.0). 

A NOV2b polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 has 2844 amino acid 
residues and is presented using the one-letter code in Table 2D. Signal P, Psort and/or 
Hydropathy results predict that NOV2b contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like 
protein may be localized in the nucleus, the NOV2b protein is similar to the Fibrillin family, 
some members of which are released extracellularly. Therefore it is likely that NOV2b protein 
shows a similar localization. The most likely cleavage site for a NOV2b peptide is between 
amino acids 29 and 30, at: AGG-QG. 
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Table 2D. Encoded NOV2b protein sequence (SEQ ID NO:8). 



MTLEGLYLARGPLARLLLAWSALLCMAGGQGRWDGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQC 
VVPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCMNGGTCRGASCLCQKGYTGTVCGQPICDRGCHNGGRCI 
GPNRCACVYGFMGPQCERDYRTGSCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPCRRGFIPNIHTG 
ACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSDSSAACEDYRAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRC 
WAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGPGNSNIGTATL 
NQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNIPGTYHCRCYPGFQATPTROA 
CVDVDECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTMCVNGVCLNEDGSFSCLCKPGFLLAPGG 
HYCMDIDECQTPGICVNGHCTNTEGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKSECCCANPD 
HGFGEPCQLCPAKNSAEFQALCSSGLGITTDGRDINECALDPEVCANGVCENLRGSYRCVCNLGYEAGASGKDCTDVDECA 
LNSLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPSGTFCLDSTKG 
TCWLKIQESRCEVNLQGASLRSECCATLGAAWGSPCERCEIDPACARGFARMTGVTCDDVNECESFPGVCPNGRCVNTAGS 
FRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEFASLCPRGLGF 
ASRDFLSGRPFYKDVHECKVFPGLCTHGTCRNTVGSFHCACAGGFALDAQERNCTDIDECRISPDLCGQGTCVNTPGSFEC 
ECFPGYESGFMLMKNCMDVDECARDPLLCRGGTCTNTDGSYKCQCPPGHELTAKGTACEDIDECSLSDGLCPHGQCVNVIG 
AFQCSCHAGFQSTPDRQGCVDINECRVQNGGCDVHRINTEGSYRCSCGQGYSLMPDGRACADVDECEENPRVCDQGHCTNM 
PGGHRCLCYDGFMATPDMRTCVDVDECDLNPHICLHGDCENTKGSFVCHCQLGYMVRKGATGCSDVDECEVGGHNCDSHAS 
CLNIPGSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENVDLCDNGQ 
CLNAPGGYRCECEMGFDPTEDHRACQDVDECAQENLCAFGSCENLPGMFRCICNGGYELDRGGGNCTDINECADPVNCING 
VCINTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCELCPMANT 

CYNTLGNYTCVCPAEYI^VNGGNNCMDMRKSVCFWJYNGTCQNEIAFNVTRKMCCCSYNIGQAWNRPCEACPTPISPDYQ 

LCGNQAPGFLTDIHTGKPLDIDECGEIPAICANGICINQIGSFRCECPAGFNYNSILLACEDVDECGSRESPCQQNADCIN 

IPGSYRCKCTRGYKLSPGGACVGRNECREIPNVCSHGDCMDTEGSYMCLCHRGFQASADOTLCMDIDECDRQPCGNGTCKN 

CQNLEGSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDMGHRCFDTRQSFCFTRFEAGR 
Zrr^ C ^ P ^" LDFTGINCEOTDECSVGHPC ^ TCTNVITCFECflCAM 

HNTEGSYLCTCPAGYTLREIXjAMCRDVDECADGQQDCHARGMECKNLIGTFACVCPPGMRPLPGSGEGCTDDNECHAQPDL 
orc™^ P u G J LLEEDGRTCKDLDECTSRQHNCQFWWTV ^ FTCRCPPG ^ 

tlggfrcvcSf^ 

Is^CYECKTKr » f ^Wvdecagrrgpcsyscantpggflcgcpqgyfrvgqghcvsglgfspgpqdtpdkeel 
^SS^Ti nglsprdrprrsahrd hqvnlati,dsealltlglnlshlgraerilelrpaleglegriryvivrgneqg 



The NOV2b amino acid sequence has 1797 of 2750 amino acid residues (65%) 
identical to, and 2161 of 2750 amino acid residues (78%) similar to, a Homo sapiens 291 1 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSNEW-ACC:P35556) (E = 0.0). 

NOV2b is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV2b sequence. 

NOV2c 

A disclosed NOV2c nucleic acid of 9993 nucleotides (also referred to as CG88987-01) 
encoding a novel Fibrillin-like protein is shown in Table 2E. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 520-522 and ending with a 
TGA codon at nucleotides 9151-9153. Putative untranslated regions upstream from the 
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intiation codon and downstream from the termination codon are underlined in Table 2E, and 
the start and stop codons are in bold letters. 



Table 2E. NOV2c nucleotide sequence (SEQ ID NO:9). 

CCTCCCATTCCTCTCCTCTCTC TCCCATCTGGftCAGCCCCCAGCCTTCTGACACCCTGTTTCCCCCCCGGGACCCTGC 
CCTTCCCCACACCACCTAAC ATGCATTTCTGACCTTGCTCCTCCCACTCAAAGCTTTTCAAGGGCTCTTCATTGT CCT 
CGAATGAGCAAAAGCTGCA TGACACTGCTATGCCCACTCCTGCAACGCCTGGCCCCACCTGGCCCCACC TGGC~fTrT, 
CCCTCCCTTCCACTTCCCACTCCCGTCTTGCCTTGGrTr.Tf:rarrrTrar. f 'r^rtt»^ a /~r^.rT.f-.r/-n.»»>..nv. 



^UflflUjAbCAAAAGCTGCATG ACACTGCTATGCCCACTCCTGCAACGCCTGGCCCCACCTGGCCCCACC TGGCCCTCTCTC 

CCCTCC CTTCCACTTCCCACTCCCGTCTTGCCTTGGCTGTGCACCCTCAGCCCCAAGACCCTTCTCTAACATCA CACCTCC 

TCCAGGAAGCCTCCTCTGACTGT TCACCGCTTCCCGGTTGGGGCTGGATGCCTCCTTGGGCTCCCAGAGGCCCCGGGGC TG 
CCCCATTTGGCAACCACCCTGCCCTCCTCGTTGTGTTr^TrrrrraTr^/'Ta^.r^o^r.^^^n.^,,^^^^^, 



C CCCATTTGGCAACCACCCTGCCCTCCTCGTTGTGTTGGGTCCCCCATGGCTAGGGTGGGGGGCTCATC TAGGGCTGACTC 
TGCTTCCTCTCCGCAGCCTCC AGG<&ACACGCCA TGttCTCTraAr^^ 

CTGCTGGCCTGGTCGGCCCTGTTGTGCATGGCAGGTGGCCAAGGCCGCTGGGACGGGGCCTTGGAGGCTGCAGGTCCTGGA 
CGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTGCTGTCCA 
GGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTGCTCCCAG 
CCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGGGTCAGGGTGCAGTGTGAGCTGT 
ATGAATGGGGGCACCTGCCGGGGGGCGTCCTGTCTGTGTCAGAAGGGCTACACAGGCACCGTGTGTGGGCAGCCCATCTGT 
GACCGCGGCTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGT 
GAGAGAGATTACCGGACGGGACCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGC 
ACCAAGGCACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGC 
CGCCGCGGCTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAG 
GGAGGCAGCTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGTGACAGCAGCGCCGCA 
TGTGAAGACTACGATGAATGCAGCACCATTCCTGGAATCTGTGAAGGGGGTGAATGTACAAACACAGTCAGCAGTTACTTT 
TGCAAATGTCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTG 
CTTTTCGGGGGCCGCTGTGCTGGAGACCTCGCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGG 
GCAGCTGGCCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTG 
CTACCCGGCCACCCTGGCCTCTTCCCTGGCCTCCTGGGCTTCGGATCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGA 
CTCAACCCCCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAAC 
CAGACCATTGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGC 
GAGTGTAACGTGGGCTACACCCAGGACGTGCGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCAC 
GGTGACTGCGTCAACATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGC 
GTGGATGTGGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGT 
GTCTGCAATGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCA^ 

3r^^™ ATTGACGAGTGCCAGACGCCCKCATCT ^^ 
r GCC ^ OTCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTCT ^ 

GGTTTTGGGGAGCCCTGCCAGCTTTCTCCTGCCAAAGACT^^ 

AC ^ ACGGATGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGA ^" TG ^ 

AGCTACCGCTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCAGGCAAGGACTGCACAGACGTKATGAGTCT 
AACAGCCTCCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCACTTC 
TGGCAGGACACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTCSAGTGGC^^ 
GGC ^™ CACCTGCAAA ^^ 

GGGG £ AGCCTGGGGGAGCCCCTGM ^^ 

ACC ^ GATGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCMCGG ^^ 

^J GG ^ A J GAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGG ^ 
I^™ AGTGCGAGGCCTGCCCGGATCCCGAGTCT ^ 

AGCCGGGACTTCCTGTCTGGCCGACCATTCTATAJ\AGATGTGAATGAATGCAAGGTGTTCCCTGGCCTCTGCACGCACGCT 

TGTTTTcccGGCTACGAGAGTGGCTTCATGCTGATGAAGAACTGCATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTC 
TGCC^GAGGCACTTGCACCAACACGGATGGGAKTAC^GTGCCAGTGTCCCCCT^ 

actgcctgtgaggacatcgatgagtgctccctgagtgatggcctgtgtccccatggccactgtS 

"£ AG ^ TCCTGCCATGCCGGCT ^^^ 

gtgcaggtcgtcctggggcct<^a<kagatgtgtactggctggtctatcagggcaaagctaaS 

gctcccccagacgtggacgagtgtgaagagaacccccgcgtttgtgaccaaggccactgc 

cgctgcctctgctatgatggcttcatggccac^^ 

s™ GCTCraTGTraM ^^ 

CCA <^GTTTCAGCTGTAGGTGCCTGCCAGGCTGGG^ 

CAGGAaACCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCT^AcS 

gg(^tggcttcttct«:gaagacagggatgaatgtgccgagaacgtggacctctctgacaacg^ 

cccggcgggtaccgctgtgaatgtgagatgggctttgaccccaccgaggaccaccggSc^ 

gcgcaagagaacctctgtgcatttgggagctgtgagaacct^ 

acccccggcagctacctctgcagctgcccccaggat™^ 

GGGAACTGTTTCCTGGAGACGCATGACCGAGGGGACAGTGGCATTTCCTG^AGTGCCGAGA^^A^T^TCTCACCC^A 
CTGGGGAACTACACCTGTGTCTGCCCTGCAGAC ^ 
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GTCTGCTTCCGGCACTATAACGGCACATGTCAAAATGAGCTGGCCTTCAACGTGACCCGGAAAATGTGTTGCTGCTCCTAC 

AACATTGGCCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAAT 

CAGGCCCCGGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGT 

GCCAATGGCATCTGCATAAACCAGATCGGGAGTTtCCGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTG 

GCTTGTGAAGATGTCGATGAGTGTGGCAGCAGGGAGAGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCCCGGTAGC 

TACCGCTGCAAGTGCACCCGAGGGTACAAACTGTCG.CCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCG 

AATGTCTGTAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCA 

GACCAGACCCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCC 

T AC AACTGCC TCTGC TTCCCTGGCTTTGT GGTG AC AC AC AAT GGGG AT TGTGTGG ATT TTGATG AGTGT ACT ACCC TGGTG 

GGGCAGGTGTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAGGATGGCTTTGAGCTCACA 

GCTGATGGGAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTC 

GAGGGCTCCTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAG 

GAGCCCAACCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTC 

TCTGACAATGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCGTTTTGAGGCTGGGAAGTGCTCGGTGCCC 

AAAGCTTTCAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGT 

CCCCAGGAAGGCAGCGCTGCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAA 

GACGTGAATGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAG 

TGTCCCTTTGGCTACAGCCTGGACTTCACTGGCATCAACTGTGTGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGG 

CAAGGGACATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGC 

GAGGACATCGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACC 

TGTCCAGCCGGCTACACCCTGCGGGAGGATGGGGCCATGTGTCGAGATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGC 

CACGCCCGGGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCGTGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGC 

TCTGGGGAGGGCTGCACAGATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCG 

GGC AGCT TCCGGT GCG ACTGTG ATG AGGG AT TC C AGC CC AGC CC C ACCC TT ACC G AGTGCC ACG AC ATCCGGC AGGGGCCC 

TGCTTTGCCGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGT 

GGGGGTGGCCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCAT 

GGC TC AGGCT AC ACTGCTG AGGGCCG AG AT GT AG ATG AATGC CGT AT GCTTGCT C ACCTGTGTGCTC ATGGGG AGTGC ATC 

AACAGCCTTGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTACTACCTGCCTGGATATGGAT 

GAGTGCAGCCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGC 

TACCTGCTGGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAATGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGT 

GTCAACACTGTGGGCGCCTTCACCTGCCGCTGTCCACCCGGCTTCACCCAGCACCACCAGGCCTGCTTCGACAATGATGAG 

TGCTCAGCCCAGCCTGGCCCATGTGGTGCCCACGGGCACTGCCACAACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAA 

GGCTTCACCCTGGTCAGCTCAGGCCATGGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGT 

C AGAACC AGCT AGGGGGCTACCGCTGCAGCTGCCCCC AGGCT TTC ACCC AGC AC TCCCAGTGGGCCCAGTGTGTGGATGAG 

AATGAGTGTGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCC 

TCCGGCTTTGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTAC 

AGCTGTGCCAACACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAAGGCTACTTCCGGGTTGGGCAAGGGCACTGTGTCTCC 

GGCCTGGGCTTCAGCCCCGGACCCCAGGACACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAG 

ATCAATGGCCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCC 

G AGGCCC TGCTG ACC TTGGGC CTG AACCTCTC AC ACC TGGGCCGGGC CGAGCGC ATCC TGG AGCTCCGGCCGGCCCTGGAG 

GGTCTAGAGGGCCGGATCCGCTACGTCATCGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTC 

AGCTCCCTGCAGCTGGGGCGGAGGCGGCCGGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGG 

GGTGTCCAGCAAGAGGGGCAGCCAGGGCCATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGG 

AGGAGCCTCAGTGGGCCCCAGCTGTCCAGAGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTGA 

CCAGATTGAACCCCGAAAC TCAGGAAGAGTGAAATGCTACACGACAACCTCAGGCAAGCCCGGCCTCTGCC TGGGCCTCTG 

TGCC AGCCCCGGGGGCCCCCCAGTTACTCAGTCTTTCCTGGAGACAGCAAGAAGCTGCAATGTGCAATCCCC CTGCCC CCA 

CAGCCAAGGTCAGGAAGAG GCCCTGTGGTCACCGTGTCTGGCCAATCTCAGGCTTTCACTTCTGTACTGC ACTGTGGCTTG 

CCCTGGCGGGGGGCAGGGGGT TGGCAGGACATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGT AGAA^ 

GGTGTACAGGGGGCCCAGACTCCACAGTGACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAA AAGTGGAG 

ACGATAATAAAGTTATTTTG GGTTAAGTCTGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCC CTCGGACTGG 

GCGAGGCAG ATCTTGTGCCTGGGGAAGCAGAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCCTGACC 

GCAGTGGCGCGATCGTGGCTC CCTGTGGTCGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTC CCAAr,TAr,r 
TGGGACCAA AGGTGCACGCCACCACACCCAGCTAATTTTTTTAAATTTCTTTT TCTTTCTCTTTf!TTTTTC2xnarraf:rr? 
GGCCAACATGACGAAACCCCATCTCTAATA ~ *~ " ~~ ~ 



The disclosed NOV2c nucleic acid sequence, localized to chromsome 19, has 3194 of 
4382 bases (72%) identical to a Mus musculus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
DD:MUSFBN2|acc:L39790.1) (E = 0.0). 

A NOV2c polypeptide (SEQ ID NO: 10) encoded by SEQ ID NO:9 has 2877 amino 
acid residues and is presented using the one-letter code in Table 2R Signal P, Psort and/or 
Hydropathy results predict that NO V2c contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like 
protein may be localized in the nucleus, the NOV2c protein is similar to the Fibrillin family, 
some members of which are released extracellularly. Therefore it is likely that NOV2c protein 



30 



WO 02/066643 PCT/US01/48732 

shows a similar localization. The most likely cleavage site for a NOV2c peptide is between 
amino acids 29 and 30, at: AGG-QG. 
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Table 2F. Encoded NOV2c protein sequence (SEQ ID NO:10). 




^RC^r^ SQPNLCTCADGT " PSCCTSR ^ 

sssssssssss 

■■ 



HLGRAERILELRPALEGLEGRIRYV^RGNEQGFFRlffl^ 

^ALRLKVQLSVALVGRSLSGPQLSREGgSS^^ ^^^^^^^^HMAGPWGVQQEGQPgpw 



The NOV2c amino acid sequence has 1897 of 2810 amino acid residues (67%) 
identical to, and 2258 of 2810 amino acid residues (80%) similar to, aM« musculus 2907 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSPROT-ACC:Q61555) (E = 0.0). 

NOV2c is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain- 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV2c sequence. 



15 NOV2d 



A disclosed NOV2d nucleic acid of 9418 nucleotides (also referred to as CG88987-02) 
encoding a novel Fibrillin-like protein is shown in Table 2G. An open reading frame 



was 
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identified beginning with an ATG initiation codon at nucleotides 41-43 and ending with a 
TGA codon at nucleotides 8576-8578. Putative untranslated regions upstream from the 
intiation codon and downstream from the termination codon are underlined in Table 2G, and 
the start and stop codons are in bold letters. 
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Table 2G. NOV2d nucleotide sequence (SEQ ID NO:ll). 



CTGACTCTG CTTCCTCTCCGCAGCCTCCAGGGGACACGCC ATGACTCTr,r,Ar:r,f:TrTr.T a TTTr.r.r BB ^^^^/-^n T r ; ^- 

CCGGCTCCTGCTGGCCTGGTCGGCCCTGTTGTGCATGGCAGGTGGCCAAGGCCGCTGGGACGGGGCCTTGGAGGCTGCAGG 
TCCTGGACGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTG 
CTGTCCAGGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTG 
CTCCCAGCCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGCCATCTGTGACCGCGG 
CTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGTGAGAGAGA 
TTACCGGACGGGACCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGCACCAAGGC 
ACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGCCGCCGCGG 
CTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAGGGAGGCAG 
CTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGTGACAGCAGCGCCGCATGTGAAGA 
CTACGATGAATGCAGCACCATTCCTGGAATCTGTGAAGGGGGTGAATGTACAAACACAGTCAGCAGTTACTTTTGCAAATG 
TCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTGCTTTTCGG 
GGGCCGCTGTGCTGGAGACCTCGCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGGGCAGCTGG 
CCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTGCTACCCGG 
CCACCCTGGCCTCTTCCCTGGCCTCCTGGGCTTCGGATCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGACTCAACCC 
CCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAACCAGACCAT 
TGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGCGAGTGTAA 
CGTGGGCTACACCCAGGACGTGCGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCACGGTGACTG 
CGTCAACATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGCGTGGATGT 
GGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGTGTCTGCAA 
TGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGCGTCAACGG 
CGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCACTACTGCAT 
GGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGCTGCCAGTG 
CCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGGGCCATCGA 
GAAGGGCTCCTGTGCCCGCCCCTTCCCTGGCACTGTCACCAAGTCCGAGTGCTGCTGTGCCAATCCGGACCACGGTTTTGG 
GGAGCCCTGCCAGCTTTGTCCTGCCAAAGACTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATTACCACGGA 
TGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGCAGCTACCG 
CTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCAGGCAAGGACTGCACAGACGTGGATGAGTGTGCCCTCAACAGCCT 
CCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCACTTCTGGCAGGA 
CACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTCTGTCGGAACCTGGCCGGCTCCTA 
CACCTGCAAATGTGGCCCTGGCAGCCGGCTGGACCCCTCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACCTGCTGGCT 
GAAGATCCAGGAGAGCCGCTGTGAGGTGAACCTTCAGGGAGCCAGCCTGCGGTCTGAGTGCTGTGCCACCCTCGGGGCAGC 

TGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTCCGCTGTGA 

GTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTGCGATGGGA 

TGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTGTGGGGAGT 

CGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAGTTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCCAGCCGGGA 
CTTCCTGTCTGGCCGACCATTCTATAAAGATGTG^ 

AAACACGGTGGGCAGCTTCCACTGCGCCTGTGCGGGGGGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACAGATATCGA 
CGAGTGTCGCATCTCTCCTGACCTCTGCGGCCAGGGCACCTGTGTCAACACGCCGGGCAGCTTTGAGTGCGAGTGTTTTCC 

AGGCACTTGCACCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCCTGGGCATGAGCTGACGGCCAAGGGCACTGCCTG 
TGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTGTGTCCCCATGGCCAGTGTGTCAATGTCATCGGTGCCTTCCAGTG 
CTCCTGCCATGCCGGCTTCCAGAGCACACCTGACCGCGGAGCTACAAGTGCCAGTTGCCCGACGGAAGGGCATGTGCAGGT 
CGTCCTGGGGCCTGGGGAGCAGATGTGTACTGGGTGGTCTATCAGGGCAAAGCTAAGCACAGTCCCCAACCCTGCTCCCCC 
AG . AC . G J GGACGAGTCT ^ 

GTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCTCACATCTG 
CCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAGGGGGCCAC 
AGGCTGCTCTGATGTGGATGAATGCGAGGTTGGAGGACACAACTGTGACAGTCACGCCTCCTGTCTCAACATCCCAGGGAG 
TTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCCCAGGAGCA 
CCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCTGCACCTGCCGCCAGGGCTTTGCCGGGGATGG 

G I AC . GG fI GTGAATGTGAGAT ^ 

GAACC I G I" GCA " TGGGAGCTGTGAGMCCTGCCT ^TGTTCCGCTGCATCTGC^ 

AGG S G Z GGCAACTGCACAGACATCAACGAGTGTGCAGACCCAG TA^^ 

GAG 5I AGGTCTGCAGCTG ^ 

C J™J C 2 GTGGGCCGGGCTTGGGGCAATCCCTGTGAGCTGTG ^ 
CGGG ^ GG ^ GAGGGCTTCCAGCCTAACCGCATCACT ^ 

CCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAATCARGCCCP 
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GGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGTGCCAATGG 
CATCTGCATAAACCAGATCGGGAGTTTCCGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTGGCTTGTGA 
AGATGTCGATGAGTGTGGCAGCAGGGAGAGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCCCGGTAGCTACCGCTG 
CAAGTGCACCCGAGGGTACAAACTGTCGCCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCGAATGTCTG 
TAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCAGACCAGAC 
CCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCCTACAACTG 
CCTCTGCTTCCCTGGCTTTGTGGTGACACACAATGGGGATTGTGTGGATTTTGATGAGTGTACTACCCTGGTGGGGCAGGT 
GTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAGGATGGCTTTGAGCTCACAGCTGATGG 
GAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTCGAGGGCTC 
CTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAGGAGCCCAA 
CCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTCTCTGACAA 
TGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCGTTTTGAGGCTGGGAAGTGCTCGGTGCCCAAAGCTTT 
CAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGTCCCCAGGA 
AGGCAGCGCTGCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAAGACGTGAA 
TGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAGTGTCCCTT 
TGGCTACAGCCTGGACTTCACTGGCATCAACTGTGTGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGGCAAGGGAC 
ATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGCGAGGACAT 
CGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACCTGTCCAGC 
CGGCTACACCCTGCGGGAGGATGGGGCCATGTGTCGAGATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGCCACGCCCG 
GGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCGTGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGCTCTGGGGA 
GGGCTGCACAGATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCGGGCAGCTT 
CCGGTGCGACTGTGATGAGGGATTCCAGCCCAGCCCCACCCTTACCGAGTGCCACGACATCCGGCAGGGGCCCTGCTTTGC 
CGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGTGGGGGTGG 
CCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCATGGCTCAGG 
CTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGTATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATCAACAGCCT 
TGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTACTACCTGCCTGGATATGGATGAGTGCAG 
CCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGCTACCTGCT 
GGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAATGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGTGTCAACAC 
TGTGGGCGCCTTCACCTGCCGCTGTCCACCCGGCTTCACCCAGCACCACCAGGCCTGCTTCGACAATGATGAGTGCTCAGC 
CCAGCCTGGCCCATGTGGTGCCCACGGGCACTGCCACAACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAAGGCTTCAC 
CCTGGTCAGCTCAGGCCATGGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGTCAGAACCA 
GCTAGGGGGCTACCGCTGCAGCTGCCCCCAGGCTTTCACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAGAATGAGTG 
TGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCCTCCGGCTT 
TGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTACAGCTGTGC 
CAACACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAAGGCTACTTCCGGGTTGGGCAAGGGCACTGTGTCTCCGGCCTGGG 
CTTCAGCCCCGGACCCCAGGACACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAGATCAATGG 
CCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCCGAGGCCCT 
GCTGACCTTGGGCCTGAACCTCTCACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAGGGTCTAGA 
GGGCCGGATCCGCTACGTCATCGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTCAGCTCCCT 
GCAGCTGGGGCGGAGGCGGCCGGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGGGGTGTCCA 
GC AAGAGGGGC AGCC AGGGCC ATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTT T AGTTGGG AGG AGC CT 
CAGTGGGCCCCAGCTGTCCAGAGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTG ACCAGATTG 
AACCCCGAAACTCAGGAAGAGTGAAATGCTACACGACAACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTGTGCCAGCC 
CCGGGGGCCCCCCAGTTACTCAGTCTTTCCTGGAGACAGCAAGAAGCTGCAATGTGCAATCCCCCTGCCCCCACAGCCAAG 
GTCAGGAAGAGGCCCTGTGGTCACCGTGTCTGGCCAATCTCAGGCTTTCACTTCTGTACTGCACTGTGGCTTGCCCTGGCG 
GGGGGCAGGGGGTTGGCAGGACATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTAGAAGGGTGTACA 
GGGGGCCCAGACTCCACAGTGACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAAAAGTGGAGACGATAAT 
AAAGTTATTTTGGGTTAAGTCTGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGGGCGAGGCA 
GATCTTGTGCCTGGGGAAGCAGAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCCTGACCACGTACTA 
CATACCAGACACCATTCGATTTTTTTTTTATTTTTTCTGAGACAGGGTCTTGCTCTGTTGCCTAGGTTGGAGTGCAGTGGC 
GCGATCGTGGCTCCCTGTGGTCGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTCCCAAGTAGCTGGGACCA 
AAGGTGCACGCCACCACACCCAGCTAATTTTTTTAAATTTCTTTTTCTTTCTCTTTCTTTTTGAGACCAGCCCGGCCAACA 
T G ACG AAACCCC ATCTCT AAT A 

The disclosed NOV2d nucleic acid sequence, localized to chromsome 19, has 3194 of 
4382 bases (72%) identical to a Mus musculus fibrillin 2 (fbn2) mRNA (gbrGENBANK- 
ID:MUSFBN2|acc:L39790.1) (E = 0.0). 
5 A NOV2d polypeptide (SEQ ID NO:12) encoded by SEQ ID NO:l 1 has 2845 amino 

acid residues and is presented using the one-letter code in Table 2H. Signal P, Psort and/or 
Hydropathy results predict that NOV2d contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibriliin-like 
protein may be localized in the nucleus, the NOV2d protein is similar to the Fibrillin family, 
1 0 some members of which are released extracellularly. Therefore it is likely that NO V2d protein 
shows a similar localization. The most likely cleavage site for a NOV2d peptide is between 
amino acids 29 and 30, at: AGG-QG. 
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Table 2H. Encoded NOV2d protein sequence (SEQ ID NO:12). 

MTLEGLYIARGPLARLLLAWSALLCMAGGQGRWD^ 

WPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRAICDRGCHNGGRCIGPNRCACVYGFMGPQCERDYRTGPCFGQVGPE 
GCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPCRRGFIPNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCP 
VGHRLSDSSAACEDYDECSTIPGICEGGECTNTVSSYFCKCPPGFYTSPDGTLHGQSRAGACFSVLFGGRCAGDLAGHYTR 
RQCCCDRGRCWAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGP 
GNSNIGTATLNQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNIPGTYHCRCYP 
GFQATPTRQACVDVDECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTMCVNGVCLNEDGSFSCLC 
KPGFLLAPGGHYCMDIDECQTPGICVNGHCTNTEGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVT 
KSECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDPEVCANGVCENLRGSYRCVCNLGYEAGASG 
KDCTDVDECALNSLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPS 
GTFCLDSTKGTCWLKIQESRCEVNLQGASLRSECCATLGAAWGSPCERCEIDPACARGFARMTGVTCDDVNECESFPGVCP 
NGRCVNTAGSFRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEF 
ASLC PRGLGFASRDFLSGRPFYKDVNECKVFPGLCTHGTCRNT VGS FHCACAGG FALDAQERNCTDI DECRI S PDLCGQGT 
CVNTPGSFECECFPGYESGFMLMKNCMDVDECARDPLLCRGGTCTNTDGSYKCQCPPGHELTAKGTACEDIDECSLSDGLC 
PHGQCVNVIGAFQCSCHAGFQSTPDRGATSASCPTEGHVQVVLGPGEQMCTGWSIRAKLSTVPNPAPPDVDECEENPRVCD 
QGHCTNMPGGHRCLCYDGFMATPDMRTCVDVDECDLNPHICLHGDCENTKGSFVCHCQLGYMVRKGATGCSDVDECEVGGH 
NCDSHASCLNIPGSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENV 
DLCDNGQCLNAPGGYRCECEMGFDPTEDHRACQDVDECAQENLCAFGSCENLPGMFRCICNGGYELDRGGGNCTDINECAD 
PVNCINGVCINTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCE 
LCPMANTTEYRTLCPGGEGFQPNRITVILEDIDECQELPGLCQGGDCVNTFGSFQCECPPGYHLSEHTRICEDIDECSTHS 
GICGPGTCYNTLGNYTCVCPAEYLQVNGGNNCMDMRKSVCFRHYNGTCQNELAFNVTRKMCCCSYNIGQAWNRPCEACPTP 
ISPDYQILCGNQAPGFLTDIHTGKPLDIDECGEIPAICANGICINQIGSFRCECPAGFNYNSILLACEDVDECGSRESPCQ 
QNADCINIPGSYRCKCTRGYKLSPGGACVGRNECREIPNVCSHGDCMDTEGSYMCLCHRGFQASADQTLCMDIDECDRQPC 
GNGTCKNIIGSYNCLCFPGFVVTHNGDCVDFDECTTLVGQVCRFGHCLNTAGSFHCLCQDGFELTADGKNCVDTNECLSLA 
GTCLPGTCQNLEGSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDTRQSFCF 
TRFEAGKCSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEGSAAFQELCPFGHGAVPGPDDSREDVNECAENPGVCTNGV 
CVNTDGSFRCECPFGYSLDFTGINCVDTDECSVGHPCGQGTCTNVIGGFECACADGFEPGLMMTCEDIDECSLNPLLCAFR 
CHNTEGS Y LC TC P AG YTL RE DG AMC RD VDEC A DGQQDCH ARGMEC KN L I GT FAC VC P PGMRP L PGS G EGCT DDNEC HAQPD 

LCVNGRCVNTAGSFRCDCDEGFQPSPTLTECHDIRQGPCFAEVLQTMCRSLSSSSEAVTRAECCCGGGRGWGPRCELCPLP 
GTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNT 
KGSFLCSCPRGYLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQACFDNDECSAQPGPCGAHGHCHN 
TPGSFRCECHQGFTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECALSPPTCGSASCR 
NTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLCGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEE 
LLSSEACYECKINGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGLEGRIRYVIVRGNEQ 
G F FRMH H LRG V S S LQLGRRRPG PGT Y RLE WS HMAG PWG VQQEGQPG P WGQALRLK VQLS V AL VG RS LSG PQLS REGG FWN 



The NOV2d amino acid sequence has 1836 of 2753 amino acid residues (66%) 
identical to, and 2187 of 2753 amino acid residues (79%) similar to, zMus musculus 2907 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSPROT-ACC:Q61555) (E = 0.0). 

NOV2d is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV2d sequence. 

NOV2e 

A disclosed NOV2e nucleic acid of 8219 nucleotides (also referred to as CG88987-03) 
encoding a novel Fibrillin-like protein is shown in Table 21. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 49-51 and ending with a 
TGA codon at nucleotides 8134-8136. Putative untranslated regions upstream from the 
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intiation codon and downstream from the termination codon are underlined in Table 21, and 
the start and stop codons are in bold letters. 



Table 21. NOV2e nucleotide sequence (SEQ ID NO:13). 



ATCTAGGGCTGACTCTGCTTC C TCTCCGCAGCCTCCAGGGGACACGCCA TGACTC TGGAGGGTrTnTaTTTfyyaa<;rw;r 

G r GC I GG ^: c ^^ 

^1™.^ TCCT ^ ACCTCT ^^A<^«3G<XAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCAT 

TGCAGTGTGAGCTGTATGAATGGGGGCACCTGCCGGGG 
GG GCCCATCTGTGAGCGCGGCTGCCACAATGGGGGTCG < : TGCATTGG 

A A^ArI C rJ^ ACCAAG ^ ACTTTGCTGTGCCACTGTG 

CCAGGCCTGTGCCAGGGAGGCAGCTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGT 
GACAGCAGCGCCGCATGTGAAG ^ 

^^^f ACACTCGCAGGCAGTGCTGCTGTGACAGGGGCA ^ 

cctcckggctccaatgaattccagcaactgtgcgcccagc^^ 

CTCCTGGGCTTCGGATCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGACTCMCCCCcS 

A I™^ CTMGCCCTGGCAACTCTAATATTGGCACTGCTAC 

^r C J^°J^ AATGGCCGCTGCCTGCCCACGCCTTCCAGCTAC 

CGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCACGGTGACTGCGTCAACATCCCCGGCACCTAC 
CA ^ CGG I GCTACCCGGG ^^ 

GACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGCGTCAACGGCGTGTGTCTC 
AGCTTCTCCTGCCTCT(*AAACC^^ 

cccgkatcto:gtgaacg«:cactgtaccaacaccgagggctccttccgctgccagtgcctgggggggct 

ACGGATGGCCGCGTGTGCGTGGACACCGAGG TGCGCAGCACCTGCTAT^ 

^ CAA ^ CTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGG ^^ 
^^™ TCCTGAGGmGTGCCAATGGCGTGTGCGAGAACCTT ^^ 
GAGKAGGTGCCTCAGGCAAWACT<KACAGACGTGGATGAGTCTGCCCTCAACAGCCTCCTGT^ 

r AG ^ CCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCM 
Arrr^rx^ GTCCAGCCCGTGTGTCAGTGGCGT " GTC ^^ 



AGGGG ^ C I GGACCC "" GG I AGC II C I^ 

GCGAACGC 
GTGAGTCC 



^ CGAGA I CGACCCTGCCTGTGCCCGGGGG TTTGCCCGGATGACGGGTGTCACCTGCGATGA^ 
^CCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTCCGCTGTGAGTCT 



TGCACC 
GACAAC 
GCCTGC 



CCCGCAGGCTTCAAC 
CAGAATGCTGACTGC 

^CGGGAGATCCCGAATG*^^^ 



EEF™ ? ~ ====== 

ATCAACATCCCCGGTAGCTACC(X:TGCAA<rrGCACCCGA<^ACAAACTGTCGCCAGGC( 



G 

ATCGACCaGTTOTCAGATCAGCCCAA C CTCTGCCTCTCTGG^CCTCTAC^ rrr 



^ AC £ GCCAGAACC ! C ^ 
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ccacctggctttgtcctctctgacaatgggcaccgttgctttgacacacggcagagtttct<k:ttcacccgttttgaggct 

GGGAAGTGCTCGGTGCCCAAAGCTTTCAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGA 
GACCCCTGCGAACTGTGTCCCCAGGAGGACTCCCCTCCCCCTCTCCGTCCAGCTGCCTTTCAGGAGCTCTGCCCCTTTGGC 
CACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAAGACGTGAATGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGC 
GTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAGTGTCCCTTTGGCTACAGCCTGGACTTCACTGGCATCAACTGTGAG 
GACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGGCAAGGGACATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGT 
GCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGCGAGGACATCGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTC 
CGCTGCCACAATACCGAGGGCTCCTACCTGTGCACCTGTCCAGCCGGCTACACCCTGCGGGAGGATGGGGCCATGTGTCGA 
GATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGCCACGCCCGGGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCG 
TGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGCTCTGGGGAGGGCTGCACAGATGACAATGAATGCCACGCTCAGCCT 
GACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCGGGCAGCTTCCGGTGCGACTGTGATGAGGGATTCCAGCCCAGCCCC 
ACCCTTACCGAGTGCCACGACATCCGGCAGGGGCCCTGCTTTGCCGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGC 
AGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGTGGGGGTGGCCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTG 
CCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCATGGCTCAGGCTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGT 
ATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATCAACAGCCTTGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACA 
CCGGATGCTACTGCTACTACCTGCCTGGATATGGATGAGTGCAGCCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAAC 
ACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGCTACCTGCTGGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAA 
TGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGTGTCAACACTGTGGGCGCCTTCACCTGCCGCTGTCCACCCGGCTTC 
ACCCAGCACCACCAGGCCTGCTTCGACAATGATGAGTGCTCAGCCCAGCCTGGCCCATGTGGTGCCCACGGGCACTGCCAC 
AACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAAGGCTTCACCCTGGTCAGCTCAGGCCATGGCTGTGAAGATGTGAAT 
GAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGTCAGAACCAGCTAGGGGGCTACCGCTGCAGCTGCCCCCAGGCTTTC 
ACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAGAATGAGTGTGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGT 
CGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCCTCCGGCTTTGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTG 
GATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTACAGCTGTGCCAACACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAA 
GGCTACTTCCGGGTTGGGCAAGGGCACTGTGTCTCCGGCCTGGGCTTCAGCCCCGGACCCCAGGACACCCCGGACAAAGAG 
GAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAGATCAATGGCCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCAC 

GCC ^^ C S~ CTGGAGCTCCGGCCGGCCCTGGAGGGTCT 

CAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTCAGCTCCCTGCAGCTGGGGCGGAGGCGGCCGGGGCCTGGAACCTAC 

C ^ G ^ G ^ TGGTGAGCCACATGGCAGGACCCTGGGGTGTCCAGCMGAGGGGCA ^ 
AGG f TGAAGGTGCAACTGTCAGT ^ 

AACTGGGAAGGACTGATCCCCAGAAGCGATGGCTG ACCAGATTGAACCCCGAAACTCAGGAAGAGTGAAATGCTACACG^^ 
AACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTGTG ~~ ~ 



The disclosed NOV2e nucleic acid sequence, localized to chromsome 19, has 2166 of 
2977 bases (72%) identical to a Mus musculus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
E>:MUSFBN2|acc:L39790.1) (E = 0.0). 

A NOV2e polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 1 3 has 2695 amino 
acid residues and is presented using the one-letter code in Table 2J. Signal P, Psort and/or 
Hydropathy results predict that NOV2e contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like 
protein may be localized in the nucleus, the NOV2e protein is similar to the Fibrillin family, 
some members of which are released extracellularly. Therefore it is likely that NOV2e protein 
shows a similar localization. The most likely cleavage site for a NOV2e peptide is between 
amino acids 29 and 30, at: AGG-QG. 



Table 2J. Encoded NOV2e protein sequence (SEQ ID NO:14). 



VVPICRilACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCMNGGTCRGASCLCQKGYTGTVCGOPICDRGCHHGGRrT 
wmgpvpf? A ppp^^ 

££5~ CRHFTNLCLNGRCLPTPSSYRCE CNVGYTQDVRGECIDVDECTSSPCHHGDCVNIPGTyHCRCYPGFQATPTROA 

ScDNGWC A ^P^« A c C !!^ GITTDGRDINECA 
TCWLMOESRCFVNT^ac^cr^ 

GLCPHGQCVNVIGAFQCSCHAGFO STPDRQGCVDINECRVQNGGCDVHCINTEGSYRCSCGQGYSLMPDGRACAPVDECEE 
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NPRVCDQGHCTNMPGGHRCLCYDGFMATPDMRTCVDVDECDLNPHICLHGDCENTKGSFVCHCQLGYMVRKGATGCSDVDE 
CEVGGHNCDSHASCLNIPGSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRCJGFAGDGFFCSDRD 
ECAENVDLCDNGQCLNAPGGYRCECEMGFDPTEDHRACQMbECAQGNLCAFGSCENLPGMFRCICNGGYELDRGGGNCTTD 
INECADPVNCINGVCIHTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRA 
WGNPCELCPMANTTEYRTLCPGGEGFQPNRITVILEDIDECQELPGLCQGGDCVNTPGSFQCECPPGYHLSEHTRICEDID 
ECSTHSGICGPGTCYMTLGNYTCVCPAEYLQVNGGNNCMDMRKSVCFRHYNGTCQNELAFNVTRKMCCCSYNIGQAVJNRPC 
EACPTPISPDYQILCGNQAPGFLTDIHTGKPLDIDECGEIPAICANGICINQIGSFRCECPAGFNYNSILLACEDVDECGS 
RESPCQQNADCINIPGSYRCKCTRGYKLSPGGACVGRNECREIPNVCSHGDCMDTEGSYMCLCHRGFQASADQTLCMOIDE 

cdrqpcgngtckniigsynclcfpgfwthngdcvdfdecttlvgqvcrfghclntagsfhcw;qdgfeitadgkncvdtn 

ECLSLAGTCtPGTCQNLEGSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDT 

RQSFCFTRFEAGKCSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEDSPPPLRPAAFQELCPFGHGAVPGPDDSREDVNE 

CAENPGVCTNGVCVNTDGSFRCECPFGYSLDFTGINCEDTDECSVGHPCGQGTCTMVIGGFECACADGFEPGLMMTCEDID 

ECSLNPLLCAFRCHNTEGSYLCTCPAGYTLREDGAMCRDVDECADGQQDCHARGMECKNLIGTFACVCPPGMRPLPGSGEG 

CTDDNECHAQPDLCVNGRCVNTAGSFRCDCDEGFQPSPTLTECHDIRQGPCFAEVLQTMCRSLSSSSEAVTRAECCCGGGR 

GWGPRCELCPLPGTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQAGYTPDATATTCLDMDECSQ 

VPKPCTFLCKNTKGSFLCSCPRGYLLEEDGRTCKDIiDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQACFDNDECSAQ 

PGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECA 

LSPPTCGSASCRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLCGCPQGYFRVGQGHCVSGLGF 

SPGPQDTPDKEELLSSEACYECKIHGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGLEG 

RIRYVIVRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTYRLEWSHMAGPWGVQQEGQPGPWGQALRLKVQLSVALVGRSLS 
GPQLSREGGFWNWEGLI PRSDG 



The NOV2e amino acid sequence has 1881 of 2256 amino acid residues (83%) 
identical to, and 1935 of 2256 amino acid residues (85%) similar to, a Homo sapiens 2809 
amino acid residue fibrillin 3 protein (ptnr:TREMBLNEW-ACC:BAB47408) (E = 0.0). 

NOV2e is expressed in at least the following tissues: lung, colon, bone, trabecular bone 
cells, placenta, germ cell, melanocyte, heart, uterus, thyroid and brain. Expression information 
was derived from the tissue sources of the sequences that were included in the derivation of 
the NOV2e sequence. 

NOV2f 



A disclosed NOV2f nucleic acid of 9154 nucleotides (also referred to as CG88987-05) 
encoding a novel Fibrillin-like protein is shown in Table 2K. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 41-43 and ending with a 
TGA codon at nucleotides 83 12-8314. Putative untranslated regions upstream from the 
intiation codon and downstream from the termination codon are underlined in Table 2K, and 
the start and stop codons are in bold letters. 



Table 2K. NO V2f nucleotide sequence (SEQ ID NO:15). 



CTGACTCTGCTTCC^ 

r 0 .^^ GCGGA ^ G ^ KA ^ CCAG ^^ 

CTGTCCAGGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTG 
CTCCCAGCCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGCCATCTGTGACCGCGG 
^^™ G ^ TCGCTGCATTGGGCCCAACC6CTWKCTC ^ 

TTACCGGACGGGACCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGCACCAAGGC 

AG ™!!^I GTGCC ^^ 
°^™ CCCAATATCCACAC ^^ 

CTGCGTCAACATGGTGGGCTCCTTCCATTGCCKTGTC^ 
^ AC . GA I GAATGC ^^^ 

TCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTGCTTTTCGG 

GGGC ^ G " GTGCT ^ AGACCTCGCC ^ CCACTA ^ 

CCCGG I GGCTGAGCTGTGTCCTCCTC ^^^ 

^n^ 0 CTCTTCCCTGGC ^ 

CCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAACCAGACCAT 
TGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGf:Tra*.f;afrrf;Tatt 
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CGTGGGCTACACCCAGGACGTGCGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCACGGTGACTG 
CGTCAACATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGCGTGGATGT 
GGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGTGTCTGCAA 
TGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGCGTCAACGG 
CGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCACTACTGCAT 
GGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGCTGCCAGTG 
CCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGGGCCATCGA 
GAAGGGCTCCTGTGCCCGCCCCTTCCCTGGCACTGTCACCAAGTCCGAGTGCTGCTGTGCCAATCCGGACCACGGTTTTGG 
GGAGCCCTGCCAGCTTTGTCCTGCCAAAGACTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATTACCACGGA 
TGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGCAGCTACCG 
CTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCAGGCAAGGACTGCACAGAGGTGGATGAGTGTGCCCTCAACAGCCT 
CCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCACTTCTGGCAGGA 
CACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTCTGTCGGAACCTGGCCGGCTCCTA 
CACCTGCAAATGTGGCCCTGGCAGCCGGCTGGACCCCTCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACCTGCTGGCT 
GAAGATCCAGGAGAGCCGCTGTGAGGTGAACCTTCAGGGAGCCAGCCTGCGGTCTGAGTGCTGTGCCACCCTCGGGGCAGC 
CTGGGGGAGCCCCTGCGAACGCTGCGAGATCGACCCTGCCTGTGCCCGGGGCTTTGCCCGGATGACGGGTGTCACCTGCGA 
TGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTCCGCTGTGA 
GTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTGCGATGGGA 
TGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTGTGGGGAGT 
CGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAGTTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCCAGCCGGGA 
CTTCCTGTCTGGCCGACCATTCTATAAAGATGTGAATGAATGCAAGGTGTTCCCTGGCCTCTGCACGCACGGTACCTGCAG 
AAACACGGTGGGCAGCTTCCACTGCGCCTGTGCGGGGGGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACAGATATCGA 
CGAGTGTCGCATCTCTCCTGACCTCTGCGGCCAGGGCACCTGTGTCAACACGCCGGGCAGCTTTGAGTGCGAGTGTTTTCC 
CGGCTACGAGAGTGGCTTCATGCTGATGAAGAACTGCATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTCTGCCGGGG 
AGGCACTTGCACCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCCTGGGCATGAGCTGACGGCCAAGGGCACTGCCTG 
TGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTGTGTCCCCATGGCCAGTGTGTCAATGTCATCGGTGCCTTCCAGTG 
C ? CC J GCCATGCCGGCTTCCAGAGCA ^^^ 

CGTCCTGGGGCCTGGGGAGCAGATGTGTACTGGGTGGTCTATCAGGGCAAAGCTAAGCACAGTCCCCAACCCTGCTCCCCC 
AGACGTGGACGAGTGTGAAGAGAACCCCCGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAGGGGGTCACCGCTGCCT 
GTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCTCACATCTG 
CCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAGGGGGCCAC 

TTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCCCAGGAGCA 

CCGG ^ GCAGCCCAAGAGGTGACTGTCTCAATGTCCCT ^ 

G " C " CTGCGAAGACAGGGATGAATGTGCCGAGAACGTGGACG TCTGTGACAA^ 

TGGCAACTGCACAGACATCAACGAGT GTGCAGACCCAGTAAACTGCATCAACGGCGTGTGCATTAACACCCCCGG 

T AG rr ACC I C I GCAGCTGCCCCCAGGATTTTGAGCTGAACCCC ^^ 
"I GC I GGAGAGGCATGACCGAGGGGACAGTGGCAT TTCCTTC 

GCGG ^ G I GGTGAGGGCTTCCAGCCTAACCGCATCACTG TCATTCTGGAAGACA 

gtgtcagggc^gactgcgtcaacacgtttggcagtttccagtgtgagtgcccacctggctaccacctcagtcS 
r C ^ A r C ™ GGATATTGACGAATGCTCCACACACTC 

^r AC ^ CC I GTGTCTGCCCTGCAGAGTACCTCCAAGTCAATCGTGG ^ 

ccggcactataacggcacatgtcaaaatgagctggccttcaacgtgacccggaaaatgtgttgctgctcctacaacattgg 

r™^ GGAATA ^^ 

sggattcctcactgacatccacacggggaagcccc^^ 

• C ™ CACCCGAGGGTACAAAC ^^ 
^ CCA J GG J GACTGCATGGACACAGAAG ^ 

cctctgcttccctggctttgtggtgamcacaatggggattgtg^^ 

GTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAGGATGGC^ 
G ™ GAACTGTGTGGACACCAATGAGTG ^ 

C ^ C S G ^ GCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGA ^ 

T C JS GCC r TOTGGCACCTGTACCAACAGCCCTGGGAGCTTCC ^^^ 

J GGGCACCG J TGCTTTGACACACGGCAGAGTTTCTGCTTC ^ 

C ™ CACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCT ^^^ 

T GGCAGCGC If C " TCAGGAGCTCTGCCCCTTTGGCCACGGGG ^ 

™ G ^ AGAGAACCCTGGCGTCTGCACTAACGGCGTCT ^^ 

CGGC ™ CACCCTGCGGGAGGAC ^^ 
CGACATCC^ 

rTr C Ir CC ^ A J A ^ 

C ^C CA T^ CC I CTGTGTCAACACTGTGGGCGCCTTCACCT ^ 

rrrrarrr^^ CACCCAGCACTG CCAGTGGGCCCAGTGTGTGGATGAGAATGAGTGTGCCCTGTCGCCCCCCACCTG 
GGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTACAGCTGTGCCAACACGCCTGGTGGT.TTCrT 
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GTGCGGCTGTCCTCAAGGCTACTTCCGGGCTGGGCAAGGGCACTGTGTCTCCGGCCTGGGCTTCAGCCCCGGACCCCAGGA 

CACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAGATCAATGGCCTCTCCCCTCGGGACCGGCC 

ACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCCGAGGCCCTGCTGACCTTGGGCCTGAACCT 

CTCACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAGGGTCTAGAGGGCCGGATCCGCTACGTCAT 

CGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTCAGCTCCCTGCAGCTGGGGCGGAGGCGGCC 

GGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGGGGTGTCCAGCAAGAGGGGCAGCCAGGGCC 

ATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGGAGGAGCCTCAGTGGGCCCCAGCTGTCCAG 

AGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTG ACCAGATTGAACCCCGAAACTCAGGAAGAG 

TGAAATGCTACACGACAACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTGTGCCAGCCCCGGGGGCCCCCCAGTTACTC 

AGTCTTTCCTGGAGACAGCAAGAAGCTGCAATGTGCAATCCCCCTGCCCCCACAGCCAAGGTCAGGAAGAGGCCCTGTGGT 

CACCGTGTCTGGCCAATCTCAGGCTTTCACTTCTGTACTGCACTGTGGCTTGCCCTGGCGGGGGGCAGGGGGTTGGCAGGA 

CATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTAGAAGGGTGTACAGGGGGCCCAGACTCCACAGTG 

ACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAAAAGTGGAGACGATAATAAAGTTATTTTGGGTTAAGTC 

TGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGGGCGAGGCAGATCTTGTGCCTGGGGAAGCA 

GAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCCTGACCACGTACTACATACCAGACACCATTCGATT 

TTTTTTTTATTTTTTCTGAGACAGGGTCTTGCTCTGTTGCCTAGGTTGGAGTGCAGTGGCGCGATCGTGGCTCCCTGTGGT 

CGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTCCCAAGTAGCTGGGACCAAAGGTGCACGCCACCACACCC 

AGCTAATTTTTTTAAATTTCTTTTTCTTTCTCTTTCTTTTTGAGACCAGCCCGGCCAACATGACG AAACCCCATCTCTAAT 
A " 



The disclosed NOV2f nucleic acid sequence, localized to chromsome 19, has 3401 of 
3689 bases (92%) identical to a Homo sapiens KIAA1776 protein (fibrillin) mRNA 
(gb:GENBANK-ID:AB053450|acc:AB053450.2) (E = 0.0). 

A NOV2f polypeptide (SEQ ID NO: 16) encoded by SEQ ID NO: 15 has 2757 amino 
acid residues and is presented using the one-letter code in Table 2L. Signal P, Psort and/or 
Hydropathy results predict that NOV2f contains a signal peptide and is likely to be localized to 
the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibriliin-like protein 
may be localized in the nucleus, the NOV2f protein is similar to the Fibrillin family, some 
members of which are released extracellularly. Therefore it is likely that NOV2f protein shows 
a similar localization. The most likely cleavage site for a NOV2f peptide is between amino 
acids 29 and 30, at: AGG-QG. 



Table 2L. Encoded NOV2f protein sequence (SEQ ID NO:16). 

MTLEGLYLARGPLARLLLAWSALLCMAGGQGRWDGALEAAGPGRVRRRGS PGILQGPNVCGSRFHAYCCPGWRTFPGRSQC 
VV PIC RRACGEG FCS QPN LCTC ADGT L A PSCG V S RAI C DRGCHNGGRC I G PN RC AC V YG FMG PQC E RD YRTG PC FGQVG P E 

GCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPCRRGFIPNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCP 
VG HRLS DS S AAC EDYDECSTIPGIC EGGECTNT VS S Y FCKC P PG F YTS PDGTLHGQS RAG AC FS VL FGGRCAGDLAGH YTR 

RQCCCDRGRCWAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGP 
GNSNIGTATLNQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNIPGTYHCRCYP 
GFQAT PTRQACVDVDEC I VSGGLCHLGRCVNTEGS FQCVCNAGFELS PDGKNC VDHNEC ATSTMC VNGVCLNEDGS FSCLC 
KPGFLLAPGGHYCMDIDECQTPGICVNGHCTNTEGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVT 
KSECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDPEVCANGVCENLRGSYRCVCNLGYEAGASG 
KDCTDVDECALNSLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPS 
GTFCLDSTKGTCWLKIQESRCEVNLQGASLRSECCATLGAAWGSPCERCEIDPACARGFARMTGVTCDDVNECESFPGVCP 
NGRCVKTAGSFRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEF 
ASLCPRGLGFASRDFLSGRPFYKDVNECKVFPGLCTHGTCRNTVGSFHCACAGGFALDAQERNCTDIDECRISPDLCGQGT 
C VNT PGS FEC EC FPG YESG FMLMKNCMDVDEC ARDPLLCRGGTCTNT DGS YKCQC P PGH E LTAKGT ACE D I DEC S L S DG LC 

PHGQCVNVIGAFQCSCHAGFQSTPDRGATSASCPTEGHVQWLGPGEWCTGWSIRAKLSTVPNPAPPDVDECEENPRVCD 
QGHCTNMPGGHRCLCYDGFMATPDMRTCVDVDECDLNPHICLHGDCENTKGSFVCHCQLGYMVRKGATGCSDVDECEVGGH 
NCDSHASCLNIPGSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENV 
DLCDNGQCLNAPGGYRCECEMGFDPTEDHRACQDVDECAQENLCAFGSCENLPGMFRCICNGGYELDRGGGNCTDINECAD 
PVNCINGVCINTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCE 

lcpmantteyrtlcpggegfqpnritviledidecqelpglcqggdcvntfgsfcx:ecppgyhlsehtricedidecsths 

G I CG PGTC Y NT LGN YTC VC P AE YLQVNGGNNCMDMRKS VC FRH YNGTCQNELAFNVT RKMCCC S YN I GQAWN RPC EAC PT P 
ISPDYQILCGNQAPGFLTDIHTGKPLDIDECGEIPAICANGICINQIGSFRCECPAGFNYNSILLACEDVDECGSRESPCQ 
QNADCINIPGSYRCKCTRGYKLSPGGACVGRNECREIPNVCSHGDCMDTEGSYMCLCHRGFQASADQTLCMDIDECDRQPC 

gngtckniigsynclcfpgfwthngdcvdfdecitlvgqvcrfghcliwagsfhcix:qdgfeltadgkncvdtnecls^ 

GTCLPGTCQNLEGSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDTRQSFCF 
TRFEAGKCSVPKAFNTTKTRCCCSKRPGEGWGPPCELCPQEGSAAFQELCPFGHGAVPGPDDSREDVNECAENPGVCTNGV 
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.„ „ TGINCEDTDECSVGHPCGQ6TCTNVIGGFECACADGFEPGLMMTCEDIDECSLNPLLCAFR 

£™If?f™f CPAGYTLRED ^ CRDDNE ^^ 
™™f"*" EAVTRAECCCGMRGWG ^ 

TCRCPPGFTQHHQACFDVNECDGPHRCQHGCQNQLGGYRCSCPQGFTQHSQWAQCVDENECALSPPTCGSA^RNTLGGFR 

cvcpsgfdfdoalggcqevdecm^ 

veckinglsprdrprrsahrdhqvnlatldsealltwlnlsh^^ 

lrgvsslq^rrrpgpgtyrlewshmagpwgvqqegqpg 



The NOV2f amino acid sequence has 2176 of 2568 amino acid residues (84%) 
identical to, and 2245 of 2568 amino acid residues (87%) similar to, a Homo sapiens 2809 
amino acid residue fibrillin 3 protein (ptnr:TREMBLNEW-ACC:BAB47408) (E = 0.0). 

NOV2f is expressed in at least the following tissues: Mammalian Tissue, Brain and 
Lung. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NO V2f sequence. 

In addition, NOV2f is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Homo sapiens mRNA homolog for KIAA1776 protein 
(fibrillins) (gb:GENBANK-ID:AB053450|acc:AB053450.2): adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. 

Possible small nucleotide polymorphisms (SNPs) found for NOV2a are listed in Table 

2M. 



Table 2M: SNPs 


Variant 


Neucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13375333 


4160 


A> G 


1214 


Gin > Arg 


13375332 


4244 


A>G 


1242 


Asn > Ser 



NOV2a - NOV2f are very closely homologous as is shown in the amino acid 
alignment in Table 2N. 

Table 2N Amino Acid Alignment of NOV2a - NOV2f 

10 20 30 40 50 

NOV2a I .... I .... | .... | | | | .... | | | 

NO V2b MSKSCMTLLCPLLQRLAPPGPTWPSLPSLPLPTPVLPWLCTLSPKTLLXH 

NOV2d _™ 

NOV2e " 

NOV2 £ ~~3ZZZZZZZZZZZZZZZ 

60 ™ 80 90 100 

I t -i i 1 , , f 1 
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HTSSRKPPLTVHRFPVGAGCLLGLPEAPGLPHLATTLPSSLCWVPHGXGG 



>I?LEGLYLARGPIiARLLLAWSALL»CMAGGQGP 
MTIiEGLYLARGPLARLLLAVJSALLCMAGGQGF 

>i t l eg l y l a rg f l a r l l law s a l l c m ag gqg f 
mtleglylargplarlllaw3allckaggqgf 
:-itleglylargplarlllawsalic*:aggqgf 

N'TLEGLYLARGPLARLLLAWSALLCMAGGCGF 



110 120 130 140 150 
I ... I I - - I I , ... I I 

glixgxlcflsaasrghaJ - 

160 170 180 190 200 
1 | |... ,| | | J | | | 



•'JDGALSAAGPGRVRRRGSPGI LQGPNVCGSRFHAYCCPGWRTFPGRSQCV 
tfDGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGKRTFPGRSQCV 
tfCGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQCV 
tfDGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQCV 
3 DGALEAAG PGRVRRRGS PGI LQG PMVCG S RFHAYCC? GW RT FPGRS QC V 
flDGA LEA AGPG RVR R RgSgg I LQGPNVCGS RFHAYCC PGWRTFPGRSOCV 



I 



210 



220 



230 



I 



I 



240 
. . I . . 



250 
- • I 



■/picrracgegfcscpi:lctcadgtlapscgvsrgsgcsvsc:-3Nggtcrg 
vpicrracgegfcsqpijlctcadgtlapscgvsrgsgcsvscnnggtcrg 
vpicrracgegfcsqpi:lctcadgtlapscgvsrgsgcsvscmmggtcrg 
vpicrracgegfcsqpklctcadgtlapscgvsf 
vpicrracgegfcsqpmlctcadgtlapscgvsrgsgcsvscmnggtcrg! 

VPICRRACGEGFCSOPt:LCTCADGTLAPSCGVSF| 



260 



270 
. . I . . 



280 



290 
. . I . . 



300 



ASCLCQKGYTGTVCGQPICDRGCHNGGRCIGPNRCACVYGFMGPQCERDY 
ASCLCQKGYTGTVCGQPICDRGCHNGGRCIGPtJRCACVYGFKGPQCERDY 
ASCLCQKGYTGTVCGOP ICDRGCHKGGRCIGPIjRCACVYGFMGPQCERDY 
ICDRGCHNGGRCIGPI3RCACVYGFMGPCCERDY 
ASCLCQKGYTGTVCGQPI CDRGC H NGG RC I G PM RC AC V YGFMGPQCE RDY 
ICDRGCHNGGRCIGPNRCACVYGFKGPQCERDV 



340 



RTGPCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELC PAQPHPC 
RTG§C FGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELC PAQPHPC 
RTGPCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELC PAQPHPC 
RTGPCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELC PAQPHPC 
RTGgCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPC 
RTGPCFGOVGPEGCOHQLTGLVCTKALCCATVGRAVJGLPCELCPAOPHPC 



360 
-•|.. 



I 



370 
..|.. 



380 
..|.. 



390 
. . I . . 



400 
. . I 



RRGFIPNIHTGACQDVDECQAVPGLCQGGSCVIJMVGSFHCRC PVGHRLSD 
RRGFI PNIHTGACQDVDECQAVPGLCQGGSCVN>5VGSFHCRC PVGHRLSC 
RRGFIPNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSC 
RRGFI PNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSD 

rrgfi pmihtgacqdvdecqavpglcqggscv;:mvgsfhcrcpvghrlsc 
rrgfi pni htgacodvdecqavpg lcoggscvmmvgsfhcrcpvghrlsl 



410 420 430 440 450 

.I.-.. I. .-. I.. I .... I .... I .... | .... I .... 1 .... I 

460 470 480 490 500 
.1. — I | f | | | | | i 



sSAACEDY DECSTIPGICEGGECTNT VSSYFCKCPPGFYTSPPGTLHGOS 
SSAACEDY 

3SAACEDYDECSTIPGICEGGECTNTVSSYFCKCPPGFYTSPDGTLHGQS 

SSAACSDY DECSTIPGICEGGECTHTVSSYFCKCPPGFYTS PDGTLHGOS 
3SAACEDY 

SSAACEDYDE 5YFCKCPPGFYTSPDGTLHGOS 



RAGACFSVIFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSK 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSi." 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSiN 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSN 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSN 
RAGAC FSVLFGGRCAGDLAGH YTRRCCCC 3RGRCWAAGPV PELC PPRGSN 
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520 



530 



540 



550 



efqqlcaqrlpllpghpglfpgllgfgsngmgpplgparlnphgsdargi 

2FQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARG1 
lFQQLCAQRLPLLPGHPGLFPGLLGFGSMGMGPPLG parlmphgsdargi 
EFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 
SFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 
EFOOLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLWPHGSDARGT 



560 



570 



580 



590 
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PSLGPGMSNIGTATIjNQTIDICRH ftnlclmgrclptpssyrcecnvgyt 
pslgpgnsnigtatlnqtidicrhftnlclngrclptpssyrcecnvgyt 
pslgpgnsnigtatlmqtidicrhftnlclngrclptpssyrcecwvgyt 
pslgpgnsnigtatlnqtidicrh ftnlclmgrclptpssyrcecnvgyt 

PSLGPGNSNIGTATLNQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYT 
PST.GPGNSNIGTATLNQTTDICRHFTNLCLNGRCLPTPSSYRCECNVGYT' 
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QDVRGECIDVDECTSSPCHHGDCVMI PGTYHCRCYPGFQATPTRQACVDV 
QDVRGECI DVDECTSSPCHHGDCVMI PGTYHCRC YPGFQATPTRQACVDV 
QDVRGECI DVDECTSSPCHHGDCVMI PGTYHCRCYPGFQATPTRQACVDV 
QDVRGECIDVDECTSSPCHHGDCVMI PGTYHCRCYPGFQATPTRQACVDV 
QDVRGECI DVDECTSSPCHHGDCVMI PGTYHCRCYPGFQATPTRQACVDV 
QDVRGEC I DVDECTSSPCHHG DCVMI PGTYHCRCYPGFQATPTRQACVDV 
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DECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTK 
DECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTM 
DECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTK 
DECI VSGGLCHLGRCVNTEGSFQCVCNAGc ELSPDGKMCVDHNECATSTM 
DECI VSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTK 
DEC I VSGGLC H LGRC VNTEGSFOCVCNAGFELS PDGKNCVDHMECATSTM 
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720 
I 



730 
I 



740 



CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDI DECQTPGICVNGHCTNT 
CVMGVCLMEDGSFSCLCKPGFLLAPGGHYCHDIDECQTPGICVNGHCTNT 
CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDI DECQTPGICVNGHCTNT 
CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDI DECQTPGICVNGHCTNT 
CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDI DECQTPGICVNGHCTNT 
CVMGVCr.HEDGSFSCLCKPGFLLAPGGHYCMDI DECQTPGTCVNGHCTNT 
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tegsylctcpagytlredgamcrdvd eca dgoqdchargmeckhligtfa 
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PRCELCPLPGTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSL 
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prcelcplpgtsayrklcphgsgytaegrdvdecrmlahlcahgecimsl 
prcelcplpgtsayrklcphgsgytaegrdvdecrmlahlcahgecinsl 
prcelcplpgtsayrklcphgsgytaegrdvdecrmlahlcahgecinsl 
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sylleedgrtckdldectsrqhmcqflcvntvgaftcrcppgftqhhqac 
gylleedgrtckdldectsrqhncqflcvntvgaftcrcppgftqhhqac 
gylleedgrtckdldectsrqhmcqflcvmtvgaftcrcppgftqhhqac 
gylleedgrtckdldectsrqhwcqflcvntvgaftcrcppgftqhkqac 

3YLLEEDGRTCKDLDECTSRQHNCQFLCVHTVGAFTCRCPPGFTQHHQAC 
GYLLEEDGRTCKDLDECTS RQHNCQFLCVNTVGAFTCRCPPGFTQHHOAC 



2670 



FDWDECSAQPGPCGAHGHCHWTPGSFRCECHQGFTLVSSGHGCEDVNECC 
FDNDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECC 
FDMDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVMECD 
FDNDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECD 
FD NDECSAQPGPCGAHGHCHMTPGSFRCECHQGFTLVSSGHGCED VNECD 
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crntlggfrcvcpsgr dfdqalggcqevdecagrrgpcsyscantpggfl 
:r::tlggf?.cvc?sgfcfdqalggcqev2ecagrrgpcsyscamtpggfl 
:?.::tlggfrcvcp5gfdfdqalggcqevdecagrrgpcsyscantpggri. 
-r:itlggfrcvc?sgf::f:;2alggcqevdecagrrgfcsysca::tpggfl 
crijtlggfrcvcpsgfdfdqalggcqevdecagrrgpcsyscaj:tpggfl 
^rtjtlggfrcvcpsgfdfdoalggcoevdecagrrgpcsyscarjtpggfl 
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wGC?3GYF?.gGQGHCVSGLGFS?GPQDTPDKEELLSSEACYECKIMGl*Sr 
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~GCFQGYFRVGQGHCVSGLGFS?G?QDT?DKEELLSSEACYECKItCGLSF 
CGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEELLSSSACYECKIIIGISF 
CGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKIKGLSF 
=GCPOGYFF@GOGHCVSGLGFS?GPQDTPDKEELLSSEACYECKTNGLSF 
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RDRPrvRSAMRDHQVIJLATLDSEALLTLGLMLSHLGRAERI LELRPALEGL 
RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERI LELRPALEGL 
RDRPRRSAHRDHQVULA7LDSEALLTLGL!ILSHLGRAERI LELRPALEGL 
RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGL 
RDRPRRSAHRDHQVI1LATLD3SALLTLGLNLSHLGRAERI LELRPALEGL 
RDRPRRSAHRDHQVM LATLDSEALLTLGLNLSHLGRAERI LELRPALEGI 
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EGRIRYVIVRGKEQGFFP^HHLRGVSSg^LGRRRPGPGTYRLEVVSHMAG 
2GRIRYVIVRGNEQGFFRMKHLRGVSSLQLGRRP.PGPGTYRLEVVSHMAG 
EGRI RY V I VRGK EQGFFRMH H L RGVS S LQL G RRRPG PGT Y RLE VVSHM AG 
EGRI RYVIVRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTYRLEVVSHMAG 
SGRIRYVIVRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTYRLEVVSHKAG 
EGRIR Y V I VRGNEOG FFRMH H L RG VS S LQLG R P. R PG PGT Y RL E V VS HM AC 
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PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWKWEGLI 
PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLI 
PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWHKEGLJ 
PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLI 
? WG VQQ EGQ PG P WGQALR L K VQLS V A L VGRS LS G PQL S REGG FWI J W EG L I 
PWGVCOEGOPGP WGOALRLKVQLSVALVGRSLSGPOLSREGGFWMWFnT.T 



N0V2a 
N0V2b 
N0V2c 
N0V2d 
N0V2e 
N0V2f 



t 



PRSDG 
PRSDG 
PRSDG 
PRSDG 
PRSDC 
PRSDG 



Homologies to any of the above NOV2 proteins will be shared by the other NOV2 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV2 is assumed to refer to both of the NOV2 proteins in general, unless otherwise noted. 

NOV2a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 20. 
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Table 20. BLAST results for NOV2a 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 1335064 |emblCAA4 
5118.11 (X63556) 


fibrillin 

(Homo 
sapiens] 


3002 


1723/2862 
(60%) 


£X*l 17/ £0 

(74%) 


n n 


gi 1 4557591 | ref INP 0 
00129.11 
(NM_000138) 


fibrillin 1; 
Fibrillin-1 
[Homo 
sapiens] 


2871 


(60%) 


^ J. ^ I / C.OHQ 

(74%) 


n n 
U . U 


gi I 663111 |qb| AAA621 
77.11 (U20217) 


fibrillin-2 
[Mus 
musculus] 


1062 


770/1 067 
(67%) 


Q fit /n fi£7 

(80%) 


U . U 


gi|1706768|sp|P9813 
3IFBN1 BOVIN 


FIBRILLIN 1 

PRECURSOR 
(MP340) (Bos 
taurus) 


2871 


1725/2851 
(60%) 


2139/2851 
(74%) 


0.0 


gi|13929180|ref |NP 
114014.11 
(NM 031826) 


fibrillin-2 

[Rattus 
norvegicus] 


2906 


1884/2821 
(66%) 


2243/2821 
(78%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 2P. 



Table 2P. ClustalW Analysis of NOV2a 

1) NOV2a(SEQIDNO:6) 

2 ) eil 1 3350641e mblCAA45 118.11 (X63556) fibrillin [Homo sapiens] (SEQ ID NO:56) 

2 ) Ril4S575911ref1NP 000129.11 (NM_000138) fibrillin 1; Fibrillin-1 [Homo sapiens] (SEQ ID N057) 

3 ) gil663111lgbl AAA62177.11 (U20217) fibrillin-2 [Mus musculus] (SEQ ID NO:58) 

4 ) gill7067681sp|P98133IFBNl BOVIN FIBRILLIN 1 PRECURSOR (MP340) (Bos taurus) (SEQ ID N0 59) 

5 ) gill 3929 18Q|reflNP 114014.11 (NM_031826) fibrillin-2 [Rattus norvegicus] (SEQ ID NO:60) 

10 20 30 40 50 

t t I | I | f f • I 

NOV2a MSKSCMTLLCPLLQRLAPPGPTWPSLPSLPLPTPVLPWLC 

gi 1 133 5064 | Y FS RE K P L RG R Y L KRWG KEGAAG AAAET VG ATSGQE PQLGQLRAE P S S GC 

gi| 4557591 | 

gi|663111| 

gi 1 1706768 | 

gi| 139291801 

60 70 80 90 100 

1 ■ t ■ I S « B | § 

NOV2a TLSPKTLLXHHTSSRKPPLTVHRFPVGAGCLLGLPEAPGLPHLATTLPSS 
gi 1 1335064 ] SGHDWEQPPPPPRESEPPLLHWQGPPEVGAAPGEGGRSPARGTGGGIAGP 

gi|4557591| 

gi| 6631111 

gi 1 1706768 J 

gi 1 13929180 1 MGR 

110 120 130 140 150 

■ ■ I 1 I I I ■ 1 | 

NOV2a LCWVPHGXGGGLIX GXLC FLSAASRGHAfflTLEQjYLA^GflLAgTOlfi 

gi I 1335064 | RRRGAL<^AAAAADRAPGAARGGGSRWRLGI^R^LEIALGFTV|||^ 

gi I 4557591 1 BRRGRflLEIALGrrvfflAS 

gi I 663111 1 Zi ZZJZ 

gi 1 1706768 | fflRRGagLEVALGFTV|J|Al 

go. 1 13929180 1 RRRLC LRP Y FVW LG C V ALWAQGT DGQ PQP PP P KTLRP^pQpo^gRPj 

160 170 180 190 200 

I I 1 I I I I | . ... | | 

NOV2a ^ LLCMEGjGBWB CT EggGPGH| ^^S PGfi 

gi I 1335064 | ^HGAD^L^GNVKETPp-RAg^b^GHDA 
gi I 4557591 1 jggg HG ADflN LEAGN vk f.t r|s- RAKfBgGBGH DA 
gi I 663111 1 -.__Jr_—____-_ 

gi 1 1706768 1 ^hgadtnl1agnvketbBn-rakpSggSghna| 



VCGSRFHAYCC 
VCGSF.tKjAYCC 
VCGSP&BAYCC 



lBgpnvcgspMaycc 



48 



WO 02/066643 



PCT/US01/48732 



gi 1 13929180 1 



NOV2a 

gi 1 1335064 1 
gi I 4557591 1 
gi|663111l 
gi 11706768 | 
gi|13929180) 



NOV2a 

gi| 13350641 
gi|4557591| 
gi| 6631111 
gi 1 1706768 1 
gi|13929180| 



NOV2a 

gi| 1335064 | 

gi|4557591| 

gi|663111| 

gi|1706768| 

gi|13929180| 



NOV2a 

gi 1 1335064 | 
gi|4557591| 
gi|663111l 
gi 1 1706768 | 
gi|13929180| 



NOV2a 

gi 1 1335064 | 
gi|4557591| 
gi|663111! 
gi| 1706768 I 
gi|13929180| 



NOV2a 

gi)1335064| 
gi|4557591| 
gi|663111| 
gi 1 1706768 | 
gi| 139291801 



NOV2a 

gil 1335064 | 
gi|4557591| 
gi| 6631111 
gil 1706768 | 
gi|13929180| 



NOV2a 

gi| 1335064 | 
gil 4557591 1 
gi(663111| 
gi| 17067 68 | 
gi|13929180| 



NOV2a 

gil 1335064 | 
gi|4557591| 



210 220 




240 



250 



SRGSG 
RSIQH 
RSIQH 



SRSIQH 
GKSIQQ 




i G G RnsS ? II RC AC 





420 



I 



430 
..|.. 



440 



I . 



. I . 



450 
..I 



^eitydecstipgiceggecthtvssyfckcppg 
:ec[ decstipgiceggectntvssyfckcppg 
:ecE decstipgiceggectntvssyfckcppg 





PPG — 
PPG — 



580 590 

— I — t- 

SNlgTA' 

RVLP VNV* 

RVLP 




PPG— 
GGTG1 



iglgRPPVEYP . 
PGGNGFSPfiVGGABgl 



RVLP VNV 

|piitBlti| 



610 



620 



630 

I. 



640 



650 
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gi I 663111 1 

gi|1706768| 

gi|13929180| 



NOV2a 

gi 1 1335064 | 
gi|4557591| 
gi|663111| 
gi 1 1706768 1 
gi 1 13929180 1 




710 



720 



730 



740 



750 



NOV2a 

gi 1 1335064 | 
gi|4557591| 
gi I 663111 1 
gi 1 17067681 
gi 1 13929180 1 



NOV2a 

gi 1 1335064 | 
gi I 4557591 1 
gi I 663111 1 
gi 1 1706768 | 
gi|13929180| 



NOV2a 

gi 1 1335064 | 
gi|4557591| 
gi I 663111 1 
gi 1 1706768 | 
gi|13929180| 



NOV2a 

gi 1 1335064 1 
gi 1 4557591 1 
gi|663111| 
gi 1 17067681 
gi 1 13929180 1 



NOV2a 

gi 1 1335064 | 
gi|4557591| 
gi|663111| 
gi I 1706768 | 
gi 1 13929180 | 



NOV2a 

gi 1 1335064 1 
gi 1 4557591 1 
gi 1 663111 1 
gi 1 1706768 1 
gi|13929180| 







35n 

BME 


1 


mm 

IirnQi 


■wop 














ff! 




jcBCKPGFS 
JCjSjCKPGrp 






^8E 


mgggggggm 


GLAVG 
GLAVG 


JogrvcvdthSp 
Jdgrvcvdth§f 



810 




820 



830 
..I.. 



840 
I 



VTKSECCCA 
VTKSECCCA 
VTKSECCCA 



860 



870 



880 
. . I . . 



890 



850 
..I 




ALCSSGgGITBDGRDINECALDPaaCANGgCENLRGSYRCa 
ALC S SgSgSt^gEIdI N EC ALDP JJJD C^MGBCEN LRGSySc ii 
ALCSSGBc^TgEGgPTNECALDPESj C §N G§C EH liRG§Y§C R 



900 





1000 



1010 1020 1030 1040 1050 
. . | 1 1 | 1.. . .| | I 1 

Nov2a ^ EgTO ofeap a^WE m^mi^CT — - 

9i I 1335064 | jSBBffilffi^ 

gi I 4557591 1 EgSE"^ 

gi 1 663111 1 - „ __T„ I „ „ 

gi 1 1706768 | Sg EBHSBK 

gi|13929180j MSBSfl j 

1060 1070 1080 1090 1100 

U . . I | | | | | | I , 

N0V2a Tl^^^^^W^^^fX^f^c'^^mm 4^ nn.'.ii'-:.?.:.l!^ 
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gil 1335064 | 
gi I 4557591 1 
gi J 663111 1 
gi| 1706768 | 
gi|13929180| 



1110 



NOV2a 

gil 13350641 
gij 4557591 | 
gi|663111| 
gi| 1706768 | 
gil 139291801 



NOV2a 

gil 1335064 I 
gil 4557591 1 
gil 663111 | 
gil 1706768 | 
gil 139291801 



1120 



1130 



1140 



1150 





|3CCs| 

bees* 
|cccs£ 


E 

m 


i 


-V 
TE 
TE 


ECEj 
ECFj 




3|as 

3|ee 
g^EE 


QU 

LC 

LC 
LC 








i 




TEEjgEfflvRN|p 

-iSSeSkpgski 


H EE E 



1160 



1170 



1180 



1190 



?RGj 
?RG 
PRGj 


GFAgS 
jSFAgJ 


~l FL IE§ffi 


S 

3|KC 


JjeckS 


tis 


jLCTHG 
LCTHG 
LCTHG 


|BBU 

jCRKIi 
JCRUT 




AgAG 

rHds 

RgDS 


PRGI 
PRCj 


i§ 


GDILTgR^ 


H 

II 


SEC 


t 











1200 



N0V2a 

gi|1335064| 
gi|4557591| 
gi|663111| 
gi| 1706768 | 
gi|13929180| 



. I . 



1210 
. . I . . . 



I . 



1220 
. . I . . . 



1230 



2 F ALD^ERNCTDIDECRISPDLCGgGjj:v:JTPC-gFECf>:-[q 
SFALDgERNCTDTDECRISPDLCGgGS^VKTPGfiFEcB:" 
3FALDggERNCTDIDECRISPDLCG§GgCVNTPGirErS-ti 




N0V2a 

gil 1335064 | 
gi|4557591| 
gi|663lll| 
gil 1706768 1 
gi| 139291801 



1260 



1270 



1280 



1290 



MKNCMDfi 
MXHCMCE 
MKKCKTE 




jrdpllcrggtc 
SrdpllcrggB: 

jRDPLLCFGGQ^ 




SCPPGHELp 
&PPGH|li 
3"PPGHgLg 


akg|OT] 

PNIsffl] 
PNlSffl] 




MKNcLJ 


DEC] 

dec! 


[kc^llcrgc^ 

*?j5)PLLCRGGTC 




Sw-Saa!|psRE^i^ 



1300 



N0V2a 

gil 1335064 I 
gi|4557591| 
gi|663111| 
gi| 1706768 | 
gil 139291801 



N0V2a 

gil 1335064 | 
gi|4557591| 
gi|663111| 
gi| 17067681 




1340 1350 
I I .... | .... | 

G— atsasHpteghv 
lfcvdideBsimngg 
lfcvdideBsimngg 



lfcvdideBsimngg 

~GCSDIDEgMIMNGG 



1360 
I I I 

qwlgpge|mctgwSi; 
cetfctnsIgsyecBc^pg 

CET FCTNS§GS Y EcScSpG 1 



cetfctnsbgsyecBcSpg, 

gi 1 13929180 I CDTQCTNs|gSYECHCSEGy] 




N0V2a 

gi| 1335064 I 
gil 4557591 | 
gil 663111 | 
gi| 1706768 | 
gil 13929180 | 



I . 



1410 
..I... 



I < 



1420 
. . I . . . 



1430 



1440 



1450 



?GmRCLCYDGFM^2^TCVDVEECDU;?HlCL( 
PGg^RC LC Y DG FM AgSDKKTC V DVjE EC DLN MI C J 
PGfeRCLCYDGraA^D^TCVDvHsCDLNpSlIcn 
PC^RCLCYDGFNAKE^CgDVKECDLNFBlCH 

pg^rclcydgf^a^okstcvovSecdlnpSicl! 

?G§ft RC LCYDG FHAig'^TCgDV§EC DLN ?§I cgf 



jjGgCEXTKGSFffiCHC 
GjjCENTKGSFfjCHC 
jCyCEMTKGSFaCHC 
|3|CEMTKGS 
jGyCENTKGS 
r-gCENTKGSF 



NOV2a 

gil 1335064 | 
gi|4557591| 
gil 663111 | 
gil 1706768 | 
gil 139291801 
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NOV2a 

gi 1 1335064 I 
gi|45S7591| 
gi|663111| 
gi 1 1706768 | 
gi | 139291801 



N0V2a 

gi|1335064j 
gi|4557591| 
gi 1 663111 1 
gi 1 1706768 | 
gi!13929180| 



NOV2a 

gi 1 1335064 | 
gi|455759l| 
gi|663111| 
gi 1 1706768 1 
gi|13929180| 



NOV2a 

gi | 1335064 | 
gi|4557591| 
gi|663111| 
gi 1 1706768 | 
gi|13929180| 



NOV2a 

gil 1335064 | 
gi I 4557591 1 
gi|6631111 
gil 1706768 | 
gi|13929180| 



NOV2a 

gi|1335064| 
gi|4557591| 
gil 6631111 
gil 1706768 | 
gi|13929180| 




IDECQE 
I DECQE 
IDECQE 
I DECQE. 
IDECQE 
T DECQE 



N0V2a 

gil 1335064 | 
gi|4557591| 
gi| 6631111 
gil 17067681 
gi|13929180| 



N0V2a 

gil 1335064 I 
gi|4557591| 
gil 6631111 
gi| 1706768 | 
gil 139291801 



N0V2a 

gi|1335064| 
gi|4557591| 
gil 6631111 
gi| 1706768 | 
gil 139291801 
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NOV2a 

gi 1 1335064 | 
gi|4557591| 
gi| 663111 | 
gi| 17067681 
gi| 139291801 



NOV2a 

gi| 1335064 | 
gi|4557591| 
gi|663111| 
gil 17067681 
gi| 139291801 



NOV2a 

gil 1335064 | 
gi|4557591| 
gi|663111| 
gil 17067681 
gi| 139291801 



NOV2a 

gil 1335064 | 
gi|4557591| 
gil 663111 | 
gi|1706768| 
gi|13929180| 



NOV2a 

gil 13350641 
gi|4557591| 
gi|663111| 
gil 17067681 
gi|13929180| 



NOV2a 

gil 1335064 | 
gi!45S7591| 
gi|663111| 
gi|1706768| 
gi| 13929180 | 



NOV2a 

gi| 1335064 I 
gi|4557591| 
gi|663111| 
gi| 1706768 | 
gi|13929180| 



NOV2a 

gil 1335064 | 

gi|4557591| 

gi|663111| 

gi|1706768| 

gi|13929180| 



NOV2a 

gil 1335064! 
gi|4557591| 
gi|663111| 
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gi|1706768| 
gi| 139291801 



NOV2a 

gi| 1335064 | 
gi|4557591| 
gi | 663111 1 
gil 17067681 
gil 139291801 



NOV2a 

gi| 1335064 f 
gil 45575911 
gi| 663111 | 
gil 1706768 | 
gil 13929180} 



N0V2a 

gil 1335064 | 
gil 4557591 1 
gil 6631111 
gi|1706768| 
gi|13929180| 



N0V2a 

gi|1335064| 
gi|4557591| 
gil 6631111 
gil 17067681 
gil 139291801 



NOV2a 

gil 1335064 I 
gi| 45575911 
gil 663111) 
gi|1706768| 
gi|13929180| 





N0V2a 

gi|1335064| 
gi|4557591| 
gil 663111 | 
gil 17067681 
giI13929180| 



NOV2a 

gil 13350641 
gi|4557591| 
gil 6631111 
gil 17067681 
gil 139291801 



N0V2a 

gil 1335064 | 
gil 45575911 
gi|663111| 
gil 17067681 
gil 139291801 
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gil 45575911 
gi|663111I 
gi 11706768 | 
gil 139291801 



N0V2a 

gil 1335064 I 
gi|4557591| 
gil 663111 1 
gi| 1706768 | 
gi| 139291801 



NOV2a 

gi| 1335064 | 
gi|4557591| 
gi| 6631111 
gil 1706768 | 
gil 139291801 



NOV2a 

gi| 1335064J 
gi|4557591| 
gil 6631111 
gil 17067681 
gil 13929180 | 



NOV2a 

gil 1335064 | 
gil 4557591 | 
gil 663111 | 
gi| 1706768 | 
gil 139291801 
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NOV2a 

gil 1335064 | 
gif 4557591 | 
gil 6631111 
gi| 17067681 
gi| 139291801 



Tables 2Q - 2X list the domain description from DOMAIN analysis results against 
NOV2a. This indicates that the N0V2a sequence has properties similar to those of other 
proteins known to contain these domains. 



NOV2a 



Table 2Q Domain Analysis of NOV2a 

gnllPfam| pfam00683 , TB, TB domain. This domain is also known as the 8 
cysteine domain. This family includes the hybrid domains. This 
cysteine rich repeat is found in TGF binding protein and fibrillin 
(SEQ ID NO: 61) 

Length » 42 residues, 95.2% aligned 
Score = 50.1 bits (118), Expect - 2e-06 



1663 CSAEIGVGVTRASCCCSLGRAWGNPCELCPMANTTEYRTL 1702 
II + II++ IMMJIIU III ||+ | ll + M 
00683 3 CSNPLPGRVTKSECCCSLGRAWGTPCEPCPVPGTAEYKTL 42 
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Table 2R Domain Analysis of NOV2a 

gnl 1 Pf am I pf am00683 , TB, TB domain. {SEQ ID NO: 62) 

Length « 42 residues, 100.0% aligned 

Score ~ 4 6.2 bits (108) , Expect = 3e-05 



NOV2 a 2181 GKCS VPKAFNTTKTRCCCS KRPGEGWGDPCELCPQEGSAAFQEL 
l + M I 11+ ill! I II III II l + l | 

00683 1 GRCSNPLPGRVTKSECCCS — LGRAWGTPCEPCPVPGTAEYKTL 42 



2224 



Table 2S Domain Analysis of NOV2a 

gnl | Pfam|pfam00683 , TB, TB domain. (SEQ ID NO: 63) 
Length = 42 residues, 100.0% aligned 

Score = 43.9 bits (102), Expect = le-04 



NOV2a 1816 GTCQNELAFNVTRKMCCCSYNIGQAWNRPCEACPTPISPDYQIL 1859 

I I I I 11+ I I I I l + l I III II I + +1+ | 
00683 1 GRCSNPLPGRVTKSECCCSL — GRAWGTPCEPCPVPGTAEYKTL 42 



Table 2T Domain Analysis of NOV2a 



gnl | Pfaml pf am00683 , TB, TB domain. (SEQ ID NO: 64) 

Length = 42 residues, 95.2% aligned 

Score = 43.5 bits (101), Expect = 2e-04 



NOV2a 



00683 



354 



314 CQHQLTGLVCTKALCCATVGRAWGLPCELC PAQPH PCRRG F 

I + I I I 11+ II ++I II II III M + 
3 CSNPLPGRV-TKSECCCS LGRAWGTPCEPCPVPGTAEYKTL 42 



Table 2U Domain Analysis of NOV2a 



gnllPfamlpfam00683 , TB, TB domain. (SEQ ID NO: 65) 
Length - 42 residues, 100.0% aligned 
Score =43.1 bits (100), Expect = 2e-04 



NOV2a 787 
00683 1 



GS CAR PFPGT VTKSECCCAN PDHG FGE PCQLC PAKDS AE FQAL 829 
I 1+ I II MMIHI+ +1 ||+ M +II++ I 
GRC SN PL PGRVTKS ECCCS LGR- AWGT PCE PC PV PGT AE YKT L 4 2 



Table 2V Domain Analysis of NOV2a 



gnl|Pfam|pfam00683 , TB, TB domain. (SEQ ID NO: 66) 
Length = 42 residues, 95.2% aligned 
Score = 42.7 bits (99), Expect « 3e-04 



10 



NOV2a 979 SRCEVNLQGAS LRSECCATLGAAWGS PCERCE I DPACARG 
H II +1111 +11 II 1 + 111 I + 
GRCSN P L PGRVTKS ECCC S LGRAWGT PCE PC PV PGT AE YK 



00683 



1018 



40 



Table 2W Domain Analysis of NOV2a 



gnl|Pfamlpfam00683 , TB, TB domain. (SEQ ID NO: 67) 
Length = 42 residues, 100.0% aligned 
Score = 39.3 bits (90), Expect ~ 0.003 



NOV2a 4 62 



GRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSNEFQQL 505 
MI+ II 1+ +||| Ml | in |+ |++ | 
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00683 1 GRCSNPLPGRVTKSECCCSLGRAW — GT PCE PC PVPGTAE YKTL 42 



Tabte 2X Domain Analysis of NOV2a 

gnl I Pfamlpfam00683 , TB, TB domain. (SEQ ID NO: 68) 
Length = 42 residues, 97.6% aligned 

Score = 38.5 bits (88), Expect = 0.006 

NOV2a 1085 ECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEFASL 1125 

I 111+ I I I l + l II I I I I I + |+ +| 

00683 2 RCSNPLPGRVTKSECCCSLGRAWGTPCEPCPVPGTAEYKTL 42 

Fibrillins 1 and 2 are the main constituents of the extracellular microfibrils responsible 
for the biomechanical properties of most tissues and organs. They are cysteine-rich 
glycoproteins predominantly made of multiple repeats homologous to the calcium-binding 
epidermal growth factor module, and are translated as precursor proteins cleaved by 
furine/PACE-like activities. Fibrillins polymerize extracellularly as parallel bundles of head- 
to-tail monomers. Binding to calcium rigidifies the structure of the monomers and the 
supramolecular organization of the macroaggregates. Elastic fibers form a network that 
contributes to the elasticity and resilience of tissues such as the skin. Histopathologic and 
ultrastructural abnormalities in the elastic fibers have been observed in several diseases of the 
skin and other tissues. Recent cloning of several genes involved in elastic fiber architecture 
has lead to the approach of the study of elastic fiber genodermatoses through molecular 
analysis. In recent years, mutations in several of the genes encoding elastic fiber proteins have 
been demonstrated in other diseases. Fibrillin- 1 mutations result in the pleiotropic 
manifestations of Marfan syndrome, and fibrillin-2 alterations cause the overlapping 
phenotype of congenital contractural arachnodactyly, and, most recently, demonstration of 
abnormalities in the Menkes syndrome gene in X-linked cutis laxa. The first disorders to 
involve mutations in the elastin gene itself are, surprisingly, cardiovascular and 
neurobehavioral disorders, such as supravalvar aortic stenosis and Williams syndrome. It is 
hypothesized that fibrillin-2 guides elastogenesis, whereas fibrillin- 1 provides force-bearing 
structural support (PMID: 10216958, PMID: 7963685). 

The above defined information for NOV2 suggests that the NOV2 protein may 
function as a member of a family of novel Fibrillin-like proteins. Therefore, the NOV2 
nucleic acids and proteins of the invention are useful in potential therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the NOV2 compositions of the present invention will have efficacy for treatment of 
patients suffering from connective tissue disorders, such as severe neonatal Marfan syndrome, 
dominant ectopia lentis, familial ascending aortic aneurysm, isolated skeletal features of 
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Marfan syndrome, and Shprintzen-Goldberg syndrome, genodermatoses, contractural 
arachnodactyly, inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory 
bowel disease, Crohn's disease; immunological disorders, AIDS; cancers including but not 
limited to lung cancer, colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; 
psoriasis; vascular disorders, hypertension, skin disorders, renal disorders including Alport 
syndrome, immunological disorders, tissue injury, fibrosis disorders, bone diseases, Ehlers- 
Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers-Danlos syndrome type 
V, osteogenesis imperfecta, Neurologic diseases, Brain and/or autoimmune disorders like 
encephalomyelitis, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, and hematopoietic disorders, endocrine diseases, muscle disorders, 
inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), Parkinson's disease, acute heart 
failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; multiple 
sclerosis; and Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial 
infarction, ulcers, benign prostatic hypertrophy, contractural arachnodactyly/CCA, 
arthrogryposis multiplex congenita, osteogenesis imperfecta, keratoconus, scoliosis, duodenal 
atresia, esophageal atresia and intestinal malrotation. The NOV2 nucleic acid encoding 
Fibrillin-like proteins, and the Fibrillin-like proteins of the invention, or fragments thereof, 
may further be useful in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed. 

NOV3 

A disclosed NOV3 nucleic acid of 2713 nucleotides (also referred to as 
GSAL442663.1_A) encoding a novel KIAA1589-like protein is shown in Table 3A. An open 
reading frame was identified beginning with a ATG initiation codon at nucleotides 1-3 and 
ending with a TAG codon at nucleotides 271 1-2713. The start and stop codons are in bold 
letters in Table 3A. 
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Table 3A. NOV3 Nucleotide Sequence (SEQ ID NO:17) 

ATGGGCCGGGCACGGTGGGTCACATCTGTAATCCCAGCACTTTGGGAGGCCAAGTGTGGGCCTCATTCTAAGTCTGACTT 
CCCTAATGCTCAGAAGATGGCTATGTTGAGTCCACAAACTTTTGAATTCAGAAACAAGATTGAGTTGATTTCAGAAGCTC 
TCCCAGAAGATCAAGAAAGAACTTTCCAGGATCTCCAGGAACCTGAATTGAGTCATACGCCAAACAGTGTTCAGAACCCT 
GTGGAAGTTTCGTGCAGTCTTCAGACTCAAATCTTCGTCTTCACCCCCGGGGCAAGCTCAGTGACTATTATATGGTGGGT 
GTGTTTCCTTACCAGCGTGAGTATGAGTGCCCAGACTTCCCCAGCAGAGAAGGGCCTGAATCCGGGGCTGATGTGCCAGG 
AAAGTTACGCTTGCAGCGGGACTGATGAAGCTATCTTTGAGTGTGATGAGTGCTGCAGTCTGCAGTGTCTCCGCTGCGAG 
GAGGAGCTCCATCGGCAGGAGCGCCTGAGAAACCATGAGCGGATAAGACTCAAACCTGGCCATGTCCCTTACTGTGACCT 
CTGCAAGGGTCTCAGTGGGCATTTACCAGGTGTTAGGCAGAGGGCAATAGTGAGGTGCCAGACCTGCAAAATTAACTTGT 
GCCTGGAGTGCCAGAAGAGGACTCATTCTGGGGGTAACAAAAGGAGACACCCTGTTACTGTGTACAATGTCAGTAATCTC 
CAGGAGTCACTGGAGGCAGAAGAGATGGATGAGGAGACCAAGAGGAAGAAGATGACTGAGAAGGTGGTGAGTTTCCTCCT 
AGTAGACGAAAATGAAGAAATTCAGGTAACAAATGAAGAAGACTTCATTAGAAAATTGGACTGCAAACCTGATCAGCATC 
TGAAAGTGGTTTCCATTTTTGGAAATACTGGTGATGGAAAGTCTCATACTCTCAACCACACTTTCTTTTATGGTCGTGAA 
GTCTTTAAAACCTCCCCGACCCAGGAGTCCTGCACTGTGGGAGTGTGGGCAGCCTATGACCCAGTTCACAAAGTAGCAGT 
GATCGATACGGAAGGGCTCCTGGGGGCCACCGTGAATCTAAGCCAGAGAACACGGCTGCTGCTTAAGGTCCTGGCCATCT 
CAGACCTCGTCATCTATCGAACTCATGCAGACCGGCTGCATAACGACCTCTTCAAATTCCTTGGGGATGCCTCAGAAGCT 
TATCTGAAGCACTTCACCAAGGAGCTCAAGGCCACCACTGCTCGCTGTGGCCTGGATGTCCCTTTATCCACACTGGGCCC 
TGCAGTTATCATCTTCCATGAGACCGTGCACACCCAGCTACTGGGCTCTGATCATCCCTCAGAGGTGCCAGAGAAGCTCA 
TCCAGGACCGGTTCCGGAAGCTGGGCCGTTTCCCTGAAGCCTTTAGTTCCATTCACTACAAGGGAACGAGGACTTACAAC 
CCTCCCACGGACTTTTCTGGGCTTCGGCGTGCTTTGGAACAGCTACTAGAGAATAACACCACCCGTTCTCCCCGGCACCC 
GGGAGTCATCTTCAAAGCCCTGAAGGCACTAAGTGACCGCTTCAGCGGTGAGATCCCCGATGACCAGATGGCGCACAGCT 
CCTTTTTTCCAGATGAGTATTTCACCTGCTCCTCCTTGTGCCTCAGCTGTGGGGTTGGATGTAAGAAAAGCATGAATCAT 
GGGAAGGAAGGAGTGCCTCATGAAGCCAAGAGCCGCTGCAGATACTCCCACCAGTATGACAACCGAGTGTATACCTGCAA 
GGCCTGCTATGAGAGAGGCGAGGAAGTCAGTGTAGTGCCCAAAACATCTGCTTCCACTGACTCCCCCTGGATGGGTCTCG 
CAAAATATGCCTGGTCTGGGTATGTGATCGAATGTCCTAACTGTGGCGTGGTCTATCGTAGTCGGCAGTACTGGTTTGGA 
AACCAAGATCCTGTGGATACGGTGGTGCGGACAGAGATTGTGCATGTGTGGCCTGGAACTGATGGGTTTCTGAAGGACAA 
CAACAATGCTGCCCAGCGCCTGTTGGACGGGATGAACTTCATGGCTCAGTCGGTGTCCGAGCTTAGCCTTGGACCCACCA 
AGGCTGTGACTTCCTGGCTGACAGACCAGATCGCCCCTGCCTACTGGAGGCCCAACTCCCAGATTCTGAGCTGCAACAAG 
TGTGCGACGTCCTTTAAAGATAACGACACTAAGCATCACTGCCGAGCCTGTGGGGAGGGCTTCTGTGACAGCTGTTCATC 
AAAGACTCGGCCAGTGCCTGAGCGGGGCTGGGGCCCTGCGCCAGTGCGGGTCTGTGACAACTGCTACGAAGCCAGGAACG 
TCCAGTTAGCTGTTACCGAGGCACAAGTGGACGATGAAGGTGGAACGCTCATTGCTCGGAAGGTGGGCGAGGCCGTGCAG 
AACACTCTGGGAGCCGTGGTGACAGCCATTGACATACCACTAGGTCTGGTAAAGGACGCGGCCAGGCCTGCGTACTGGGT 
GCCTGACCACGAAATCCTCCACTGCCACAACTGCCGGAAGGAGTTCAGCATCAAGCTCTCCAAGCACCACTGCCGGGCCT 
GCGGACAGGGCTTCTGTGATGAGTGCTCCCATGACCGCCGGGCTGTTCCTTCTCGTGGCTGGGACCATCCCGTCCGAGTC 
TGCTTCAACTGCAATAAAAAGCCCGGTGACCTTTAACCCCAGCCCCCTCTCCGAGTCCTTCACAATTCCTTAG 



The disclosed NOV3 nucleic acid sequence maps to chromosome 14 and has 2502 of 
2518 bases (99%) identical to a Homo sapiens KIAA1589 protein mRNA (gb:GENBANK- 
ID:AB046809|acc:AB046809.1) (E - 0.0). 
5 A disclosed NOV3 protein (SEQ ID NO:18) encoded by SEQ ID NO:17 has 891 

amino acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort 
and/or Hydropathy results predict that NOV3 contains a signal peptide, and is likely to be 
localized to the nucleus with a certainty of 0.6000 and to the mitochondrial matrix space with 
a certainty of 0.481 1. The most likely cleavage site for a NOV3 peptide is between amino 
10 acids 19and 20, at: AKC-GP. 



Table 3B. Encoded NOV3 protein sequence (SEQ ID NO:18). 

MGRARWVTSVIPALWElAKCGPHSKSDFPNAQKMAMLSPQTFEFRNKIELISBALPEDQERTFXiDLQEPELSHTPNSVQNP 
VEVSCSLQTQIFVFTPGASSVTIIWWVCFLTSVSMSAQTSPAEKGLNPGLMCQESYACSGTDEAIFECDECCSLQCLRCE 
EELHRQERLRNHERIRLKPGHVPYCDLCKGLSGHLPGVRQRAIVRCQTCKINLCLECQKRTHSGGNKRRHPVTVYNVSNL 
QESLEAEEMDEETKRKKMTEKWSFLLVDENEEIQVTNEEDFIRKLDCKPDQHLKVVSIFGNTGDGKSHTLNHTFFYGRE 
VFKTSPTQESCTVGVWAAYDPVHKVAVIDTEGLLGATVNLSQRTRLLLKVLAISDLVIYRTHADRLHNDLFKFLGDASEA 
YLKHFTKELKATTARCGLDVPLSTLGPAVIIFHETVHTQLLGSDHPSEVPEKLIQDRFRKLGRFPEAFSSIHYKGTRTYN 
PPTDFSGLRRALEQLLENNTTRSPRHPGVIFKALKALSDRFSGEIPDDQMAHSSFFPDEYFTCSSLCLSCGVGCKKSMNH 
GKEGVPHEAKSRCRYSHQYDNRVYTCKACYERGEEVSWPKTSASTDSPWMGLAKYAWSGYVIECPNCGWYRSRQYWFG 
NQDPVDTWRTEIVHVWPGTDGFLKDNtWAAQRLLDGMNFMAQSVSELSLGPT 

CATSFKDNDTKHHCRACGEGFCDSCSSKTRPVPERGWGPAPVRVCDNCYEARNVQLAVTEAQVDDEGGTLIARKVGEAVQ 
NTLGAVVTAIDIPLGLVKDAARPAYWVPDHEILHCHNCRKEFSIKLSKHHCRACGQGFCDECSHDRRAVPSRGWDHPVRV 
CFNCNKKPGDL 
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The NOV3 amino acid sequence has 816 of 816 amino acid residues (100%) identical 
to, and 816 of 816 amino acid residues (100%) similar to, a Homo sapiens 816 amino acid 
residue KIAA1589 protein (ptnr:TREMBLNEW-ACC:BAB13415) (E = 0.0). 

NOV3 is expressed in at least the following tissues: Adrenal Gland/Suprarenal gland, 
Ascending Colon, Bone, Bone Marrow, Brain, Colon, Heart, Kidney, Liver, Lung, Lymphoid 
tissue, Mammary gland/Breast, Oesophagus, Ovary, Pituitary Gland, Prostate, Retina, Skeletal 
Muscle, Small Intestine, Testis, Thyroid, Tongue, Umbilical Vein, Uterus and Whole 
Organism. This information was derived by determining the tissue sources of the sequences 
that were included in the invention including but not limited to SeqCalling sources, Public 
EST sources, Genomic Clone sources, Literature sources, and/or RACE sources. In addition, 
NOV3 is predicted to be expressed in the following tissues because of the expression pattern 
of a closely related Homo sapiens KIAA1589 protein mRNA homolog, (GENBANK-ED: 
gb:GENBANK-ID:AB046809|acc:AB046809.1): Adrenal Gland/Suprarenal gland, Ascending 
Colon, Bone, Bone Marrow, Brain, Colon, Heart, Kidney, Liver, Lung, Lymphoid tissue, 
Mammary gland/Breast, esophagus, Ovary, Pituitary Gland, Prostate, Retina, Skeletal Muscle, 
Small Intestine, Testis, Thyroid, Tongue, Umbilical Vein, Uterus and Whole Organism. 

NOV3 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 3C. 



Table 3C. BLAST results for NOV3 



Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
<%) 


Positives 
(%) 


Expect 


gi|14749609|ref IXP 


hypothetical 
protein 
XP_027303 

[Homo 
sapiens] 


111 


777/777 
(100%) 


777/777 
(100%) 


0.0 


027303.11 
(XMJ)27303) 


gi|14O42048|dbi IBAB 


unnamed 
protein 
product [Homo 
sapiens] 


759 


759/759 
(100%) 


759/759 
(100%) 


0.0 


55085.11 (AK027399) 


gi I 10047253 Idbi IBAB 


KIAA1589 
protein [Homo 
sapiens] 


816 


816/816 
(100%) 


816/816 
(100%) 


0.0 


13415.11 (AB046809) 


gi | 1474 9607 | ref |XP 


zinc finger 

protein, 
subfamily 2A 
(FYVE domain 
containing) , 
1 [ Homo 
sapiens] 


362 


362/362 
(100%) 


362/362 
(100%) 


0.0 


027304.11 
(XM_027304) 


gi|13958036|qb|AAK5 


FYVE-finger 
protein EIP1 
[Homo 
sapiens] 


600 


33/69 
(47%) 


41/69 
(58%) 


7e-12 


0771.1IAF361055 1 
(AF361055) 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 3D. 

Table 3D. ClustalW Analysis of NOV3 

1) NOV3(SEQIDNO:18) 

2 ) Ri|14749609MXP 027303,11 (XM 027303) hypothetical protein XP 027303 [Homo sapiens] (SEQ ID 
NO:69) 

2 ) gil 14042Q48ldbilB AB5S085. 1 1 (AK027399) unnamed protein product [Homo sapiens] (SEQ ID NO70) 

3 ) giU0047253|dbilBAB13415.1| (AB046809) KIAA1589 protein [Homo sapiens] (SEQ ID N071) 

4 > Si|14749607|ref|XP 027304.1| (XM J)27304) zinc finger protein, subfamily 2A (FYVE domain containing) , 
1 [Homo sapiens] (SEQ ID NO:72) 

5 ) gi|13958036|gb|AAK5077Kl|AF3610. < >5_1 (AF361055) FYVE-finger protein ElPi [Homo sapiens] (SEQ ID 
NO:73) 



10 20 30 40 50 

1 ■ t 1 1 ■ 1 I I 1 

NOV3 MGRARWVTSVIPALWEAKCGPHSKSDFPNAQKMAMLSPQTFEFRNKIELI 

gi|14749609| 

gi[14042048| 

gil 100472531 

gi|14749607| 

gi|13958036| 

60 70 80 90 100 
« | | | f | | , , , 
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Tables 3E - 3H list the domain description from DOMAIN analysis results against 
N0V3. This indicates that the N0V3 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 3E Domain Analysis of NOV3 



gnl | Smart I smart00064 , FYVE, Protein present in Fabl, YOTB, Vacl, and 
EEA1; Zinc-binding domain, possibly involved in endosomal targetting. 
Recent data indicates that these domains bind PtdIns(3)P. (SEO ID 
N0:74) 

Length = 69 residues, 92.8% aligned 
Score = 70.9 bits (172), Expect =» 3e-13 



NOV3 822 RPAYWVPDHEILHCHNCRKEFSIKLSKHHCRACGQGFCDECSHDRRAVPSRGWDHPVRVC 881 
+ I + M I + l I IM++ +111! 11+ II +|| + +| | + inn 
VRPHWIPDVEASNCMGCGKEFNLTKRRHHCRNCGRIFCSKCSSKKAPLPKLGNEDPVRVC 61 



00064 



NOV3 882 FNCN 885 
+ 1 

00064 62 DDCY 65 



Table 3F Domain Analysis of NOV3 

gnl I Smart I smart00064 , FYVE. (SEQ ID N0:75) 
Length = 69 residues, 89.9% aligned 
Score =62.8 bits (151), Expect - 8e-ll 



NOV3 708 YWRPNSQILSCNKCATSFKDNDTKHHCRACGEGFCDSCSSKTRPVPERGWGPAPVRVCDN 7 67 
t\t\t\CA +1 1+ + +1 I I +1 1 1 1 II II llll | + |+ | IMIII + 

00064 5 HWIPDVEASNCMGCGKEFNLTKRRHHCRNCGRIFCSKCSSKKAPLPKLGNED-PVRVCDD 63 



NOV3 768 CYE 770 
I I I 

00064 64 CYE 66 
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Table 3G Domain Analysis of NOV3 

gnl|Pfamlpfam01363 , FYVE, FYVE zinc finger. The FYVE zinc finger is 
named after four proteins that it has been found in: Fabl, 
YOTB/ZK632.12, Vacl, and EEA1. The FYVE finger has been shown to bind 
two Zn++ ions. The FYVE finger has eight potential zinc coordinating 
cysteine positions. Many members of this family also include two 
histidines in a motif R+HHC+XCG, where + represents a charged residue 
and X any residue. We have included members which do not conserve 
these histidine residues but are clearly related. (SEQ ID NO:76) 
Length = 66 residues, 92.4% aligned 
Score ~ 67.4 bits (163), Expect = 3e-12 



NOV3 824 AYWVPDHEILHCHNCRKEFSIKLSKHHCRACGQGFCDECSHDRRAVPSRGWDHPVRVCFN 883 

+ 1 I I I 1+ +1 I I I++ +1 I I I I I 1+ I I II +| | + I I I I I + 

01363 1 PHWVPDEEVSNCMRCGKPFTLTKRRHHCRACGRIFCSSCSSKTVPLPPMG-ERPVRVCDS 59 

NOV3 884 CN 885 
I 

01363 60 CY 61 



Table 3H Domain Analysis of NOV3 

gnll Pfamlpfam01363 , FYVE, FYVE zinc finger. (SEQ ID NO:77) 
Length « 66 residues, 98.5% aligned 
Score =64.7 bits (156), Expect = 2e-ll 



NOV3 707 AYWRPNSQILSCNKCATSFKDNDTKHHCRACGEGFCDSCSSKTRPVPERGWGPAPVRVCD 766 

+ l + l 1 +IIIIIII II Mill I | + | | I Mill 

01363 1 PHWVPDEEVSNCMRCGKPFTLTKRRHHCRACGRIFCSSCSSKTVPLPPM--GERPVRVCD 58 

NOV3 767 NC YEARN 773 

+ 1 1+ I 
01363 59 SCYDLLN 65 

The above defined information for NOV3 suggests that this NOV3 protein may 
function as a member of a KIAA1589 protein family. Therefore, the NOV3 nucleic acids and 
proteins of the invention are useful in potential therapeutic and diagnostic applications. For 
example, a cDNA encoding the NOV3 protein may be useful in gene therapy, and the NOV3 
protein may be useful when administered to a subject in need thereof By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory 
bowel disease, Crohn's disease; immunological disorders, AIDS; cancers including but not 
limited to lung cancer, colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; 
psoriasis; vascular disorders, hypertension, skin disorders, renal disorders including Alport 
syndrome, immunological disorders, tissue injury, fibrosis disorders, bone diseases, Ehlers- 
Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers-Danlos syndrome type 
V, osteogenesis imperfecta, Neurologic diseases, Brain and/or autoimmune disorders like 
encephalomyelitis, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
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immune disorders, and hematopoietic disorders, endocrine diseases, muscle disorders, 
inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), Parkinson's disease, acute heart 
failure, hypotension, hypertension, urinary retention, osteoporosis; multiple sclerosis; and 
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction, 
ulcers and benign prostatic hypertrophy. The NOV3 nucleic acid encoding KIAA1589-like 
protein, and the KIAA1589-like protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 



NOV4 



A disclosed NOV4 nucleic acid of 1761 nucleotides (designated CuraGen Acc. No. 
GSAL442663.1_B) encoding a novel WD40-motif protein-like protein is shown in Table 4A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
48-50and ending with a TAA codon at nucleotides 1536-1538. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are underlined 
in Table 4A, and the start and stop codons are in bold letters. 



Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:19) 

AGCTGAGC CGGAGGGAATCCGGAAGGACACGCTGAACAGGAACAGAAA TGAATAAAAGTCGCTGGCAGACTACaar:arr: 
ACATGGGAGAAGAAGCCACCAGCAGAACCCTTGGTTCAGACTCCGTGATTCTGAAGACAGGTCTGACTCCCGGGCAGCA 
CAGCCCGCTCACGATTCCGGCCACGGTGATGACGAGTCTCCGTCAACCTCGTCTGGCACAGCTGGGACCTCCTCTGTGC 
CAGAGCTACCTGGGTTTTACTTTGACCCTGAAAAGAAACGCTACTTCCGCTTGCTCCCTGGACATAACAACTGCAACCC 
CCTGACGAAAGAGAGCATCCGGCAGAAGGAGATGGAGAGCAAGAGACTGCGGCTGCTCCAGGAAGAAGACAGACGGAAA 
AAGATTGCCAGGATGGGATTTAATGCATCTTCCATGCTACGAAAAAGCCAGCTGGGTTTTCTCAACGTCACCAATTACT 
GCCATTTAGCCCACGAGCTGCGTCTCAGCTGCATGGAGAGGAAAAAGGTCCAGATTCGAAGCATGAGGGATCCCTCCGC 
CTTGGCAAGCGACCGATTTAACCTCATACTGGCAGATACCAACAGTGACCGGCTCTTCACAGTGAACGATGTTAAAGTT 
GGAGGCTCCAAGTATGGTATCATCAACCTGCAAAGTCTGAAGACCCCTACGCTCAAGGTGTTCATGCACGAAAACCTCT 
ACTTCACCAACCGGAAGGTGAATTCGGTGTGCTGGGCCTCGCTGAATCACTTGGATTCCCACATTCTGCTATGCCTCAT 
GGGACTCGCAGAGACTCCAGGCTGTGCCACCCTGCTCCCAGCATCACTGTTCGTCAATAGTCACCCAGGAATAGACCGG 
CCTGGCATGCTCTGCAGTTTCCGGATCCCTGGTGCCTGGTCCTGTGCCTGGTCCCTGAATATCCAAGCAAATAACTGCT 
TCAGTACAGGCTTGTCTCGGCGGGTCCTGTTGACCAACGTGGTGACGGGACACCGGCAGTCCTTTGGGACCAACAGTGA 
TGTCTTGGCCCAGCAGTTTGCTCTCATGGCTCCTCTGCTGTTTAATGGCTGCCGCTCTGGGGAAATCTTTGCCATTGAT 
CTGCGTTGTGGAAATCAAGGCAAGGGATGGAAGGCCACCCGCCTGTTTCATGATTCAGCAGTGACCTCTGTGCGGATCC 
TCCAAGATGAGCAATACCTGATGGCTTCAGACATGGCTGGAAAGATCAAGCTGTGGGACCTGAGGACCACGAAGTGCGT 
AAGGCAGTACGAAGGCCACGTGAATGAGTACGCCTACCTGCCCCTGCATGTGCACGAGGAAGAAGGAATCCTGGTGGCA 
GTGGGCCAGGACTGCTACACGAGAATCTGGAGCCTCCACGATGCCCGCCTACTGAGAACCATACCCTCCCCGTACCCTG 
CCTCCAAGGCCGACATTCCCAGTGTGGCCTTCTCGTCGCGGCTGGGGGGCTCCCGGGGCGCGCCGGGGCTGCTCATGGC 
TGTCGGGCAGGACCTTTACTGTTACTCCTACAGCTA ATTCTGCAGGGCACAGCCCAGAGCCATGTGGATTTGACTTACG 
GGAGTAAAG CGTAACTTTTTACTGCATCTAATGAGGGTGTTTTAAGTGACACTCAGTGTACACAGATCCCATCCTCT GG 
CTGCTAGGAGAGAAGTGCT GAATGTTCCGTGTGGAGATGCTCAGGAAAGTTATTTGAGTT AAATTGCTGGCTGAGAGAG 
CTTGGAAGTCCTTTTCATAAAAG " " " " 



The nucleic acid sequence of NOV4 maps to chromosome 14 and has 1282 of 1287 
bases (99%) identical to a Homo sapiens DKFZp434Kl 14 mRNA (gb:GENBANK- 
ID:HSM800674|acc:AL080157.1) (E = 2.6e- 282 ). 
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A NOV4 polypeptide (SEQ ID NO:20) encoded by SEQ ID NO: 19 is 496 amino acid 
residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or 
Hydropathy results predict that NOV4 does not contain a signal peptide and is likely to be 
localized to the nucleus with a certainty of 0.9600. 

Table 4B. NOV4 protein sequence (SEQ ID NO:20) 

MWKSRWQSRRRHGRRSHQQNPWFRLRDSEDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSSVPE LPGFYFDPEKKRYFRLLP 
GHNNCNPLTKESIRQKEMESKRLRLLQEEDRRKKIARMGFNASSMLRKSQLGFLNVTNYCHLAHELRLSCMERKKVQIRSMRD 
PSALASDRFNLILADTNSDRLFTVNDVKVGGSKYGIINLQSLKTPTLKVFMHENLYFTNRKVNSVCWASLNHLDSHILLCLMG 
LAETPGCATLLPASLFVNSHPGIDRPGMLCSFRIPGAWSCAWSLNIQANNCFSTGLSRRVLLTNVVTGHRQSFGTNSDVLAQQ 
FALMAPLLFNGCRSGEIFAIDLRCGNQGKGWKATRLFHDSAVTSVRILQDEQYLMASDMAGKIKLWDLRTTKCVRQYEGHVNE 
YAYLPLHVHEEEGILVA VGQDCYTRIWSLHDARLLRTIPSPYPASKADIPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 

The NOV4 amino acid sequence has 425 of 428 amino acid residues (99%) identical 
to, and 425 of 428 amino acid residues (99%) similar to, a Homo Sapiens 430 amino acid 
residue hypothetical 48.5 kDa protein (ptnr:SPTREMBL-ACC:Q9Y4P5) (E = l.Oe 232 ). 

NOV4 is expressed in at least the following tissues: cancer tissue, pancreas, fetal lung 
NbHL19W, testis NHT, B-cell and brain. This information was derived by determining the 
tissue sources of the sequences that were included in the invention including but not limited to 
SeqCalling sources, Public EST sources, Genomic Clone sources, Literature sources, and/or 
RACE sources. In addition, NOV4 is predicted to be expressed in the following tissues 
because of the expression pattern of a closely related Homo sapiens DKFZp434Kl 14 mRNA 
homolog (GENBANK-ID: gb:GENBANK-ID: HSM800674 |acc:AL080 157.1): 
Rhabdomyosarcoma, neuroepithelium, pancreas, fetal lung, NbHL19W, testis NHT, B-cell 
and brain. 

NOV4 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 4C. 



Table 4C. BLAST results for NOV4 



Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|14749605|ref IXP 
027300.11 
(XM 027300) 


hypothetical 
protein XP_027300 
[Homo sapiens) 


489 


487/497 
(97%) 


487/497 
(97%) 


0.0 


gi| 14042651 Idbi 1 BAB 
55337.11 (AK0277451 


unnamed protein 
product (Homo 
sapiens] 


489 


485/497 
(97%) 


487/497 
(97%) 


0.0 


gi|7512629|pir| IT12 
541 


hypothetical 
protein 
DKFZp434K114.1 - 
(fragment) [Homo 
sapiens] 


430 


425/428 
(99%) 


425/428 
(99%) 


0.0 


gi| 13096981 IqblAAHO 
3284. 1IAAH03284 
(BC003284) 


Unknown (protein 
for MGC:7874) [Mus 
musculus) 


519 


400/498 
(80%) 


446/498 
(89%) 


0.0 


gi 1 1474 9602 | ref 1 XP 
027301.11 
(XM 027301) 


DKFZP4 34K114 
protein [Homo 
sapiens] 


333 


331/332 
(99%) 


331/332 
(99%) 


0.0 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4D. 



Table 4D ClustalW Analysis of NOV4 

1) NOV4(SEQIDNO:20) 

2) gill4749605lr eflXP 027300.1| (XM_027300) hypothetical protein XP 027300 [Homo sapiens] (SEQ ID 
NO:78) 

3) ril 1404265 1 IdbilB AB55337. 1 1 (AK027745) unnamed protein product [Homo sapiens] (SEQ ID NO:79) 

4) gi!75 1 2629lDirllTl 254 1 hypothetical protein DKFZp434Kl 14.1 -(fragment) [Homo sapiens] (SEQ ID 
NO:80) 

5) gil 1 309698 1 lebl AAH03284. 1 IAAH03284 (BC003284) Unknown (protein for MGC:7874) [Mus musculus] 
(SEQIDNO:81) 

6) gill47496021ref)XP 027301. 1| (XM_027301) DKFZP434K1 14 protein [Homo sapiens] (SEQ ID NO:82) 



NOV4 

gi| 147496051 
gi| 140426511 
gi|7512629| 
gil 130969811 
gil 147496021 




NOV 4 

gi| 147496051 
gil 140426511 
gi|7512629| 
gi|13096981| 
gil 147496021 



pstssgtagtssvfglpgfyt dpekkryfrllpghkmcnpltkesi rqke 
pstssgtagtssvpSlpgfyfdpekkryfrllpghkinicmpltkesirqke 
pstssgtagtssvfelpgfyfdpekkryfrllpghijncnpltkesirqke 
pstssgtagtssvfSlpgfyfdpekkryfrllpghnnciipltkesirqke 

PSTSSggjGjSsSVPtgLPGFYFDPEKgiRYFRL LPGHN N C M P L ? K fStS^KE 
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NOV4 

gi| 147496051 
gi|14042651| 
gi|7512629| 
gi| 130969811 
gil 147496021 



NOV 4 

gil 14749605 | 
gil 14042651 1 
gi|7512629| 
gil 13096981 | 
gi| 14749602 1 



NOV4 

gil 14749605} 
gi|14042651| 
gi|7512629| 
gil 13096981 | 
gil 14749602 | 



NOV4 

gi|14749605| 
gi|14042651| 
gil 7512629 | 
gil 130969811 
gil 14749602 | 



NOV4 
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MESKRLRLLQEEDFBRKKIARMGFUASSKLRKSQLGFLNVTNYCHLAKEL 
MESKRLRLLQEEDfBrKKIARMGFNASSMLRKSQLGFLNVTNYCHLAHEL 
MSSKRLRLLQEEDfBrKKIARKGFNASS^RKSQLGFLNVTNYCHLAHEL 

meskrlrllqeedf Br kkiarmgfnassmlrksqlgflmvtnychlahel 

KESlRLgLLOESDOTKKlBF^FNASSBLRKjQLGFLKB^YcBlflHEL 

meskrlrllqeedfBrkkiarmgfmassmlrksqlgflwvtnychlahet 



160 

..I .. 



. I 



170 



180 
. . I . . 



190 

. . I . . 



200 
. . I 



rlscmerkkvqirsmSdpsalasdrfnliladtnsdrlftvndvkvggsf 
rlscmerkkvqirsffldpsalasdrfnliladtnsdrlftvndvkvggsk 
rlscmerkkvqirskBopsalasdrfmliladtnsdrlftvndvkvggsk 
rlscmerkkvqirsksidpsalasdrfnli ladtnsdrlftvndvjj'/ggsk 
h^scmerkkv'^i^s^Bdpsalasdrfn^i^adtQsdrlftvndvk^ggsf 

RLSCMERKKVQT RsFlfl DPSALASDRFNLI LADTNSDRLFTVNDVKVGGSr' 



210 



I 



220 
I 



230 
I 



240 



250 
| 



YG 1 1 M LQS L KT PT LK V FMH EHL Y FTN RK vi. T ~S VC WA S LtlHLDS H I L LCLMC 
YGI I N LQSLKT PTLK V FMH ENL Y FTNRKVNS VCWAS LNH LDSH I LLC LMG 
YGIINLQSLKTPTLKVFKHENLYFTNRKVNSVCWASLNHLDSHILLCLMG 
YGI I NLQSLKTPTLKVFMHENLY FTNRKVNS VCWASLKHLDSH I LLCLMG 
YGIINLCgLKgPTjpvgMHEMLYFTKRKVNSVCWASLNHLDSHILLCLMG 
YGIINLOSLKTPTLKVFMHENLYFTNRKVKSVCWASLNHLDSHILLCLMG 



I 



260 



I 



270 
.•I.. 



I 



280 



290 



LAETPGCATLLPASLFVNSHF 



300 
..I 



irDRPGMLCSFRIPGAWSCAWSLIIIQAM 
LAETPGCATLLPASLFVNSHF^ I DRPGtfLCSFRI PGAWSCAWSLNIQAK 
LAET PGCATLLPAS L FVKSHF^gl DRPGMLCSFRI PGAWSC AWSLN I QAIC 
r — • . - ^ ^Tl DRPGMLCSFRI PGAWS C AWS LM I QAK 

B^gPGMLCSFRIPGAWSCAWSLKgOAK 

Jidrpg:-:lcsfripgawscawsln i qai : 



LAETPGCATLLPASLFVNSHP 
LAET PGCAT LLPASL FV|§jH 
LAETPGCATLLPASLFVNSHF, 



2AG 



310 

>■ j | 



320 



330 



1 . 



jcfstglsrrvllthvvtghrosfgtnsdvlaoofa! 



340 

...I.. 



350 

..I 
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gi| 147496051 
gi|14042651| 

gi 1 7512629 1 W^f^^^^S^fS^^^&^SBS^BP°i 

gi 1 1309(5981 1 ^^J^^|^!^^^^RlBE#floSvKTi 

gi|14749602| BHBEffSSSIffCTMl^^ 

360 370 380 390 400 
I I . ... . I I | | | | | | 
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mcfstglsrrvllthvvtghrqsfgtwsdvlaB^jpllfngcrsge 
ncfstglsrrvlltnvvtghrqsfgtwsdv^a^m^bpllfngcrsge 

ncfstglsrrvlltmvvtghrqsfgtmsdvlaqqfa^fflpllfngcrsge 
ncfstglsrrvlltnvvtghrqs^JJmsdvlaqqfaBSRpllfngcrsge 
mcfstglsrrvlltwvvtgkrqsfgtnsdvlaoofaESpllfngcrsge 



NOV4 

gi|14749605| 
gi|14042651| 
gi|7512629! 
gi 1 13096981 1 
gi 1 14749602 I 



NOV4 

gil 147496051 
gi| 140426511 
gi|7512629| 
gi|13096981| 
gi|14749602l 



NOV4 

gi| 147496051 
gil 140426511 
gi|7512629| 
gi|13096981| 
gi| 14749602J 



ifaidlrcgnqgkgwkatrlfhdsavtsvrilqdeqylmasdmagkiklw 
ifaidlrcgmqgkgwkatrlfhdsavtsvrilqdeqylmasdmagkiklw 
ifaidlrcgnqgkgwkatrlfhdsavtsvrilqdeqylmasdmagkiklk 
I FAI dlr cgh qgkgwkatrlfhdsavtsv ri lqd eqy lmasdmagki klw 

I FA I DL r351q2kGW KAT§| FHDSAVTSV ^Q^ EQ^LMAS DK|]GK I K LW 

ifaidlrcgnogkgwkatrlfhdsavtsvrtlqdeqylmasdmagkiklk 



410 

..I.. 



420 

..I.. 



I . 



430 
. . I . . 



I 



440 



450 

. . I 



dlrttkcvrqyeghvneyaylplhvheeegilvavgqdcytriwslhdar 
dlrttkcvrqyeghvneyaylplhvheeegilvavgqdcytriwslhda? 
dlrttkcvrqyeghvneyaylplhvheeegilvavgodcytriwslhdar 
dlrttkcvrqyeghvneyaylplhvheeegilvaI - 

DLRgTKCVRQYEGHVWEYAYLPLHgHEEEGILVAVGODCYTRTWSLHDAP 

dlrttkcvrqyeghvneyaylplhvkeeegtlva! 







LLRT 


IPSP 




LLRT 


IPS? 




LLRT 


IPSP 










510 520 

....I |....|....|. 

N0V4 

gil 147496051 

gi|14042651| 

gi|7512629| 

gil 13096981 | CPDSQEEGRWELPSVSNEDIL 
gi| 147496021 

Recent studies have demonstrated the importance of F-box/WD40 proteins in the 
regulation of developmental processes, by a mechanism of specific ubiquitinization and 
subsequent proteolysis of target proteins belonging to the Wnt, Hh and NF-kappaB signaling 
pathways. A new human gene, Dactylin, encoding a novel member of the F-box/WD40 
protein family was recently cloned and characterized. The Dactylin gene comprises nine exons 
distributed in more than 85 kb of genomic DNA and encoding a protein with four WD40 
repeats and an F-box motif. The chromosomal location of Dactylin and its putative function as 
an F-box/WD40 repeat protein, likely to be involved in key signaling pathways crucial for 
normal limb development, make it a promising candidate gene for SHFM3 (Ianakiev et al., A 
novel human gene encoding an F-box/WD40 containing protein maps in the SHFM3 critical 
region on 10q24. Biochem Biophys Res Commun 261(l):64-70, 1999). 

Several other proteins have been identified as containing WD40 repeat domains 
including the COP1 (constitutively photomorphogenic 1) protein in Arabidopsis which is a 
repressor of light-regulated development and it mammalian homologue which acts within the 
nucleus to repress photomorphogenic development (Wang et al., Evidence for functional 
conservation of a mammalian homologue of the light-responsive plant protein COP1. Curr 
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Biol 9(13):71 1-4, 1999). Another protein which contains the WD40 repeat domain is the 
Schizosaccharomyces pombe 72 kDa TFHD subunit. This protein contains several significant 
highly conserved regions including the WD40 repeats, that are indispensable for the viability 
(Yamamoto et al., Molecular genetic elucidation of the tripartite structure of the 
Schizosaccharomyces pombe 72 kDa TFHD subunit which contains a WD40 structural motif. 
Genes Cells 2(4):245-54, 1997). 

The above defined information for NOV4 suggests that this NOV4 protein may 
function as a member of a WD40-motif protein-like protein family. Therefore, the NOV4 
nucleic acids and proteins of the invention are useful in potential therapeutic and diagnostic 
applications. For example, a cDNA encoding the NOV4 protein may be useful in gene 
therapy, and the NOV4 protein may be useful when administered to a subject in need thereof. 
By way of nonlimiting example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from cancer, trauma, regeneration (in vitro and in vivo), 
vinuVbacterial/parasitic infections Diabetes, Von Hippel-Lindau (VHL) syndrome , 
Pancreatitis, Obesity Systemic lupus erythematosus , Autoimmune disease, Asthma, 
Emphysema, Scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) syndrome , 
Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple sclerosis, 
Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, 
Neuroprotection Fertility Myasthenia gravis, Leukodystrophies, Pain, Neuroprotection 
Endocrine dysfunctions, Diabetes, obesity, Growth and reproductive disorders Hemophilia, 
Hypercoagulation, Idiopathic thrombocytopenic purpura , Immunodeficiencies and Graft 
vesus host. The NOV4 nucleic acid encoding WD40-motif protein-like protein, and the 
WD40-motif protein-like protein of the invention, or fragments thereof, may further be useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. 

NOV5 

NOV5 includes four novel Opioid Binding Cell Adhesion Molecule-like proteins 
disclosed below. The disclosed proteins have been named NOV5a, NOV5b, NOV5c and 
NOV5d. 

NOVSa 

A disclosed NOV5a nucleic acid of 1018 nucleotides (also referred to as 139785504) 
encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is shown in Table 5A. 
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An open reading frame lacking a signal peptide was identified beginning with an CTG at 
nucleotides 1-3 and ending with a TAG codon at nucleotides 958-960. A putative untranslated 
region downstream from the termination codon are underlined in Table 5 A, and the start and 
stop codons are in bold letters. 



Table 5A. NOVSa Nucleotide Sequence (SEQ ID NO:21) 

CTGGCCGGCTTGGCCGTCATCAGCCGAGGGCTGCTCTCCCAGAGCCTGGAGTTCAACTCTCCTGCCGACAACTACACAGTGT 
GTG AAGGTG AC AACGCC ACCCTC AGCT GCTTC ATC GACGAGC AC GTGACCCGCGTGGCT TGGCT G AACCGCTCC AAC AT C CT 
GTATGCCGGCAATGACCGCTGGACCAGCGACCCGCGGGTGCGGCTGCTCATCAACACCCCCGAGGAGTTCTCCATCCTCATC 
ACCGAGGTGGGGCTCGGCGACGAGGGCCTCTACACCTGCTCCTTCCAGACCCGCCACCAGCCGTACACCACTCAGGTCTACC 
TCATTGTCCACGTCCCTGCCCGCATTGTGAACATCTCGTCGCCTGTGACGGTGAATGAGGGGGGCAATGTGAACCTGCTTTG 
CCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCTGGAGACAGCTCCGAGACGGCTTCACCTCGGAGGGAGAGATCCTGGAG 
AT CTCTG AC ATCC AGCGGGGCC AGGCC GGGG AGTATG AGTGCGTG ACTC ACAAC GGGGTTAACTCGGCGCCCGAC AGCCGCC 
GCGTGCTGGTCACAGTCAACTATCCTCCGACCATCACGGACGTGACCAGCGCCCGCACCGCGCTGGGCCGGACCGCCCTCCT 
GCGCTGCGAAGCCATGGCGGTTCCCCCCGCGGATTTCCAGTGGTACAAGGATGACAGACTGCTGAGCAGCGGCACGGCCGAA 
GGCCTGAAGGTGCAGACGGAGCGCACCCGCTCGATGCTTCTCTTTGCCAACGTGAGCGCCCGGCATTACGGCAACTATACGT 
GTCGCGCCGCCAATCGACTGGGAGCGTCCAGCGCCTCCATGCGGCTCCTGCGCCCAGGATCCCTGGAGAACTCAGCCCCGAG 
GCCCCCAGGGCTCCTGGCCCTCCTCTCCGCCCTGGGCTGGCTGTGGTGGAGAATGTA GGCGCAACCCAGTCC AGCTCACCTC 
CCCCTGCAGGGGGCCTCAAACCAAGAGTGAGAGA ~ 



The NOVSa nucleic acid was identified on chromosome 7 and has 260 of 389 bases 
(66%) identical to a Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule 
mRNA (gb:GENBANK-DD:HUMOBCAM|acc:L34774.1) (E = 3.4e* 50 ). 

A disclosed NOV5a polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 319 
amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort 
and/or Hydropathy results predict that NOVSa does not contain a signal peptide and is likely 
to be localized in the mitochondrial matrix space with a certainty of 0.4686 and the cytoplasm 
with a certainty of 0.4500. 

Although SignalP, Psort and/or hydropathy suggest that NOV5a protein may be 
localized in the mitochondrial matrix space and cytoplasm, the protein predicted here is 
similar to the Opioid Binding Cell Adhesion Molecule family, some members of which are 
released extracellularly. The closest homolog SWISSPROT-ACC:Q 14982 opioid binding 
protein/cell adhesion molecule is a type la membrane protein that is localized to the plasma 
membrane extracellularly. This indicates that the signal peptide of the mature protein is 
cleaved. Therefore it is likely that NOVSa protein is available at the same sub-cellular 
localization and hence accessible to a diagnostic probe and for various therapeutic 
applications. It also indicates that the use of a heterologous signal peptide to target the novel 
protein to the appropriate location, i.e. extracellularly, is appropriate. 



Table 5B. Encoded NOVSa protein sequence (SEQ ID NO:22) 

IAGIAVISRGLLSQSLEFNSPADNYTVCEGDNATLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRVRLLINTPEEFSIL 
ITEVGLGDEGLYTCSFQTRHQPYTTQVYLIVHVPARIVNISSPVTVNEGGNVNLLCLAVGRPEPTVTWRQLRDGFTSEGEI 
LEISDIQRGQAGEYECVTHNGVNSAPDSRRVLVTVNYPPTITDVTSARTALGRTALLRCEAMAVPPADFQWYKDDRLLSSG 
TAEGLKVQTERTRSMLLFANVSARHYGNYTCRAAMRLGASSASMRLLRPGSLENSAPRPPGLLALLSALGWLWWRM 
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The NOV5a amino acid sequence has 162 of 300 amino acid residues (54%) identical 
to, and 213 of 00 amino acid residues (71%) similar to, zHomo Sapiens 345 amino acid 
residue opioid binding protein/cell adhesion molecule precursor (OBCAM) / opioid-binding 
cell adhesion molecule (OPCML) protein (ptnr:SWISSPROT-ACC:Q14982) (E = 3.1c" 80 ). 

NOV5a is expressed in at least the following tissues: Brain and Fetal brain. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. In addition, NOV5a is predicted to be 
expressed in brain tissues because of the expression pattern of a closely related Human (clone 
pHOM) opioid-binding cell adhesion molecule mRNA homolog (gb:GENBANK- 
ID:HUMOBCAM|acc:L34774. 1). 

NOV5b 

A disclosed NOV5b nucleic acid of 1017 nucleotides (also referred to as 
139785504_dal) encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is 
shown in Table 5C. An open reading frame lacking the signal peptide was identified beginning 
with an GCC at nucleotides 3-5 and ending with a TAG codon at nucleotides 958-960. 
Putative untranslated regions upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 5C, and the start and stop codons are in bold letters. 



Table 5C. NOV5b Nucleotide Sequence (SEQ ID NO:23) 



C^GCCGGCTTGGCCGTCATCAGCCGAGGGCTGCTCTCCCA GAGCCTGGAGTTCAACTCTCCTGCCGACAACTACACAG 

CATCCTGTATGCCGGCAATGACCGCTGGACCAGCGACCCGCGGGTGCGGCTGCTCATCAACACCTCCGAGGAG^CTCC 
A I C ™ CACCGAGGTGGGGCTCGGCGACGAGG ^ 

T^ AGG J C I AC S TCATTGTCCACGTCCCTGCCCGCATTGTGM 

TGTGAACCTGCTTTGCCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCTGGAGACAGCTCCGAG^GGCTTCACCTCG 
GAGGGAGAGATCCTGGAGATCTCTGACATCCAGCGGGGCCAGGCCGGGGAGTATGAGTG^ 

ACTCGGCGCCCGACAGCCGCCGCGTGCTGGTCACAGTCAACTATCCTCCGACCATCACGGACGTGAC 
CGCGCTGGGCCGGGCCGCCCTCCTGCGCTGCGAAGCCATGGCGGTTCCCC^ 

AGACTGCTGAGCAGCGGCACGGCCGAAGGCCTGAAGGTGCAGACGGAGCGCA^CGCTTO 
TGAGCGCCCGGCATTACGGCAACTATACGTCTCG^ 

GCGCCCAGGATCCCTGGAGAACTCAGCCCCGAGGCCCCCAGGGCTCCTGGCCCTC 
TGGAGAATGTAGGCCAACCCAGTCCAGCTCACCTCCCCCTGCAGGGGGCC^ 



The NOV5b nucleic acid was identified on chromosome 7 and has 261 of 389 bases 
(67%) identical to a Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule 
mRNA (gb:GENBANK-ID:HUMOBCAM|acc:L34774.1) (E = 1.3e 50 ). 

A disclosed NOV5b polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 319 
amino acid residues and is presented using the one-letter code in Table 5D. Signal P, Psort 
and/or Hydropathy results predict that NOV5b does not contain a signal peptide and is likely 
to be localized in the mitochondrial matrix space with a certainty of 0.4686 and the cytoplasm 
with a certainty of 0.4500. 
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Although SignalP, Psort and/or hydropathy suggest that NOV5b protein may be 
localized in the mitochondrial matrix space and cytoplasm, the protein predicted here is 
similar to the Opioid Binding Cell Adhesion Molecule family, some members of which are 
released extracellularly. The closest homolog SWISSPROT-ACC:Q14982 opioid binding 
protein/cell adhesion molecule is a type la membrane protein that is localized to the plasma 
membrane extracellularly. This indicates that the signal peptide of the mature protein is 
cleaved. Therefore it is likely that NOV5b protein is available at the same sub-cellular 
localization and hence accessible to a diagnostic probe and for various therapeutic 
applications. It also indicates that the use of a heterologous signal peptide to target the novel 
protein to the appropriate location, i.e. extracellularly, is appropriate. 



Table 5D. Encoded NOV5b protein sequence (SEQ ID NO:24). I 

LAGLAVISRGLLSQSLEFNSPADNYTVCEGDNATLSCFIDEHVTRVAWLNRSMILYAGNDRWTSDPRVRLLINTPEEFSII.ITEV 
GLGDEGLYTCSFQTRHQPYTTQVYLIVHVPARIVNISSPVTVNEGGNVNI.LCLAVGRPEPTVTHRQLRDGFTSEGEILEISDIQR 
GQAGEYECVTHNGVNSAPDSRRVLVTVNYPPTITDVTSARTALGRAALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQTERT 
RSMLLFANVSARHYGNYTCRAANRLGASSASMRLLRPGSIiENSAPRPPGLLALLSALGWLWWRM 

The NOV5b amino acid sequence has 164 of 300 amino acid residues (54%) identical 
to, and 213 of 300 amino acid residues (71%) similar to, aBos taunts 345 amino acid residue 
opioid binding protein/cell adhesion molecule precursor (OBCAM) / opioid-binding cell 
adhesion molecule (OPCML) protein (ptnr:SWISSPROT-ACC:Pl 1834) (E = 1.7e" 80 ). 

NOV5b is expressed in at least the following tissues: Brain and Fetal brain. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. In addition, NOV5b is predicted to be 
expressed in brain tissues because of the expression pattern of a closely related Homo sapiens 
(clone pHOM) opioid-binding cell adhesion molecule mRNA homolog (gb:GENBANK- 
ID:HUMOBCAM|acc:L34774. 1). 

NOV5c 

A disclosed NOV5c nucleic acid of 1 136 nucleotides (also referred to as CG51027-03) 
encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is shown in Table 5E. 
An open reading frame lacking a signal peptide was identified beginning with an TCC at 
nucleotides 2-4and ending with a TAG codon at nucleotides 923-925. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined in Table 5E, and the start and stop codons are in bold letters. 
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Table 5E. NOVSc Nucleotide Sequence (SEQ ID NO:25) 

CTCCCAGAGCCTGGAGTTCAACTCTCCTGCCGACAACTACACAGTGTGTGAAGGTGACAACGCCACCCTCAGCTGCTTCATC 
GACGAGCACGTGACCCGCGTGGCCTGGCTGAACCGCTCCAACATCCTGTATGCCGGCAATGACCGCTGGACCAGCGACCCGC 
GGGTGTGGCTGCTCATCAACACCCCCGAGGAGTTCTCCATCCTCATCACCGAGGTGGGGCTCGGCGACGAGGGCCTCTACAC 
CTGCTCCTTCCAGACCCGCCACCAGCCGTACACCACTCAGGTCTACCTCATTGTCCACGTCCCTGCCCGCATTGTGAACATC 
TCGTCGCCTGTGATGGTGAATGAGGGGGGCAATGTGAACCTGCTTTGCCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCT 
GGAGACAGCTCCGAGACGGCTTCACCTCGGAGGGAGAGATCCTGGAGATCTCTGACATCCAGCGGGGCCAGGCCGGGGAGTA 
TGAGTGCGTGACTCACAACGGGGTTAACTCGGCGCCCGACAGCCGCCGCGTGCTGGTCACAGTCAACTATCCTCCGACCATC 
ACGGACGTGACCAGCGCCCGCACCGCGCTGGGCCGGGCCGCCCTCCTGCGCTGCGAAGCCATGGCGGTTCCCCCCGCGGATT 
TCCAGTGGTATAAGGATGACAGACTGCTGAGCAGCGGCACGGCCGAAGGCCTGAAGGTGCAGATGGAGCGCACCCGCTCGAT 
GCTTCTCTTTGCCAACGTGAGCGCCCGGCATTACGGCAACTATACGTGTCGCGCCGCCAACCGACTGGGAGCGTCCAGCGCC 
TCCATGCGGCTCCTGCGCCCAGGATCCCTGGAGAACTCAGCCCCGAGGCCCCCAGGGCTCCTGGCCCTCCTCTCCGCCCTGG 
GCTGGCTGTGGTGGAGAATGTA GGCGCAACCCAGTGGAGCTCACCTCCCCCTGCAGGGGGCCTCAGGCCAAGAGTGAGAGAA 
ACGGGGGA GCAAGAGCCGTGGGTCTCGTGGGGGCAGAAGAGCTCTCGGCCACCAAGGAAGAAGAGAGAGGAGAAGAGGAGGA 
GGCAGAGGAAGAAAGATCTTCAGAGAACCCATCACTGTGAGGGATAACGCAAAATTATGCATCTTTCTAC 



The NOV5c nucleic acid was identified on chromosome 7 and has 274 of 389 bases 
(70%) identical to a Bos taurus opioid binding protein/cell adhesion molecule (OBCAM) 
mRNA (gb:GENBANK-ID:BTOBCAM|acc:X12672.1) (E = 1.3e 56 ). 
5 A disclosed NOV5c polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 307 

amino acid residues and is presented using the one-letter code in Table 5F. Signal P, Psort 
and/or Hydropathy results predict that NOV5c does not contain a signal peptide and is likely 
to be localized in the mitochondrial matrix space with a certainty of 0.4686 and the cytoplasm 
with a certainty of 0.4500. 

1 0 Although SignalP, Psort and/or hydropathy suggest that NOV5c protein may be 

localized in the mitochondrial matrix space and cytoplasm, the protein predicted here is 
similar to the Opioid Binding Cell Adhesion Molecule family, some members of which are 
released extracellularly. The closest homolog SWISSPROT-ACC:Q 14982 opioid binding 
protein/cell adhesion molecule is a type la membrane protein that is localized to the plasma 

1 5 membrane extracellularly. This indicates that the signal peptide of the mature protein is 
cleaved. Therefore it is likely that NOVSc protein is available at the same sub-cellular 
localization and hence accessible to a diagnostic probe and for various therapeutic 
applications. It also indicates that the use of a heterologous signal peptide to target the novel 
protein to the appropriate location, i.e. extracellularly, is appropriate. 



Table 5F. Encoded NOVSc protein sequence (SEQ ID NO:26) 



SQSLEFNSPADNYTVCEGDNATLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRVWLLINTPEEFSILITEVGLGDEGty 
TCSFQTRHQPYTTQVYLIVHVPARIVNISSPVMVNEGGNVNLLCLAVGRPEPTVTWRQLRDGFTSEGEILEISDIQRGQAG 
EYECVTHNGVNSAPDSRRVLVTVNYPPTITDVTSARTALGRAALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQMERT 
RSMLLFAHVSARHYGNYTCRAANRLGASSASMRLLRPGSLENSAPRPPGLLALIiSALGWLWWRM 



The NOV5c amino acid sequence has 163 of 300 amino acid residues (54%) identical 
to, and 212 of 300 amino acid residues (70%) similar to, a Homo Sapiens 345 amino acid 
residue opioid binding protein/cell adhesion molecule precursor (OBCAM) / opioid-binding 
cell adhesion molecule (OPCML) protein (ptnr:SWISSPROT-ACC:Q 14982) (E = 1.2e" 79 ). 
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NOV5c is expressed in at least the following tissues: Brain and Fetal brain. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. 



NOV5d 



A disclosed NOV5d nucleic acid of 1 169 nucleotides (also referred to as CG5 1027-05) 
encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is shown in Table 5G. 
An open reading frame was identified beginning with an ATG codon at nucleotides 71-73 and 
ending with a TAG codon at nucleotides 1079-1081. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in Table 
5G, and the start and stop codons are in bold letters. 



Table 5G. NOV5d Nucleotide Sequence (SEQ ID NO:27) 

CTCCAACAA GCATAGCGCGCCCCGGACCGGCCCCCCCTTTCCCCTCCCCCTCCGTGCCGCCTCTGCCGCGA TG 
CCCCCCGCTGCGCCCGGGGCCCGGCTCCGGCTTCTCGCCGCCGCCGCCCTGGCCGGCTTGGCCGTCATCAGCC 
GGGGGCTGCTCTCCCAGAGGCTGGAGTTCAACTCTCCTGCCGACAACTACACAGTGTGTGAAGGTGACAACGC 
CACCCTCAGCTGCTTCATGGACGAGCATGTGACCCGCGTGGCCTGGCTGAACCGCTCCAACATCCTGTACGCC 
GGCAACGACCGCAGGACCAGGGACCCGCGGGTGCGGCTGCTCATCAACACCCCCGAGGAGTTCTCCATCCTCG 
TCACCGAGGTGGGGCTCGGCGACGAGGGCCTCTACACCTGCTCCTTCCAGACCCGCCACCAGCCGTACACCAC 
TCAGGTCTACCTCATTGTCCACGTCCCTGCCCGCGTTGTGAACATCTCGTCGCCTGTGATGGTGAATGAGGGA 
GGTAATGTGAACCTGCTTTGCCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCTGGAGACAGCTCCGAGACG 
GCTTCACCTCGGAGGGAGAGATCCTGGAGATCTCTGACATCCTGCGGGGCCAGGCCGGGGAGTATGAGTGCGT 
GACTCACAACGGGGTTAACTCGGCGCCCGACAGCCGCCGCGTGCTGGTCACAGTCAACTATCCTCCGACCATC 
ACGGACGTGACCAGCGCCCGCACCGCGCTGGGGCCGGGCCGCCTACTGCGCTGCGAAGCCATGGCGGTTTCCC 
CCGCGGATTTCCAGTGGTATAAGGATGACAGACTACTGAGCAGCGGCACGGCCGAGGGCCTGAAGGTGCAGAT 
GGAGCGCACTCGCTCGATGCTTCTCTTTGCCAACATGAGCGCCCGGCATTACGGCAACTATACGTGTTGCGCC 
GCCAACCGGCTGGGAGCGTCCAGCGCCTCCATGCGGCTCCTGTGCCCAGGATCCCTGGAGAACTCAGCCCCGA 
GGCCCCCAGGGCCCCTGGCCCTCCTCTCCGCCCTGGGCTGGCTGTGGTGGAGAATGTA GGCGCAACCCA GTGG 
AGCTCGCCTCCCCCTGCAGGGGGCCTCAGGCCAAGAGTGAGAGAAAAGGGGGAGCAAGAGCCCTGGGTCTCGT 



The NOV5d nucleic acid was identified on chromosome 7 and has 257 of 389 bases 
(66%) identical to a Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule 
mRNA (gb:GENBANK-ID:HUMOBCAM|acc:L34774.1) (E = l.Oe 46 ). 

A disclosed NOV5d polypeptide (SEQ ID NO:28) encoded by SEQ E> NO:27 is 336 
amino acid residues and is presented using the one-letter code in Table 5H. Signal P, Psort 
and/or Hydropathy results predict that NOV5d contains a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.6329. The most likely cleavage site for a NOV5d 
peptide is between amino acids 30 and 31, at: LLS-QR. 



Table 5H. Encoded NOV5d protein sequence (SEQ ID NO:28) 

MPPAAPGARLRLLAAAALAGLAVISRGLLSQRLEFNSPADNYTVCEGDNATLSCFMDEHVTRVAWLNRSNIL 
YAGNDRRTRDPRVRLLINTPEEFSILVTEVGLGDEGLYTCSFQTRHQPYTTQVYLIVHVPARWNISSPVMV 
NEGGNVNLLCLAVGRPEPTVTWRQLRDGFTSEGEILEISDILRGQAGEYECVTHNGVNSAPDSRRVLVTVNY 
PPTITDVTSARTALGPGRLLRCEAMAVSPADFQWYKDDRLLSSGTAEGLKVQMERTRSMLLFANMSARHYGN 
YTCCAANRLGASSASMRLLC PGS LENSAPRP PG PLALLS ALGWLWWRM 
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The NOV5d amino acid sequence has 160 of 327 amino acid residues (48%) identical 
to, and 218 of 327 amino acid residues (66%) similar to, a Bos taurus 345 amino acid residue 
opioid binding protein/cell adhesion molecule precursor (OBCAM) / opioid-binding cell 
adhesion molecule (OPCML) protein (ptnr:SWISSNEW-ACC:P11834) (E = 1.5e" 75 ). 
5 NOV5d is expressed in at least the following tissues: Brain and Fetal brain. This 

information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. In addition, NOV5d is predicted to be 
expressed in occipital cortex tissues because of the expression pattern of a closely related 
1 0 Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule mRNA homolog 
(GENBANK-ED: gb:GENBANK-ID:HUMOBCAM|acc:L34774. 1). 

Possible small nucleotide polymorphisms (SNPs) found for NOV5c are listed in Table 

51. 



Table 51: SNPs 



Consensus 


Depth 


\ Base 


PAF 


Position 




Change 




141 


25 


OT 


0.080 


190 


32 


! A>G 


0.062 


205 


38 


OT 


0.053 


246 


84 


G> A 


0.429 


280 


88 


T>C 


0.023 


335 


94 


OG 


0.043 


360 


94 


A>G 


0.255 


385 


94 


OT 


0.277 


398 


100 


G> A 


0.270 


401 


100 


OT 


0.270 


433 


99 


OA 


0.020 


463 


100 


T>C 


0.020 


514 


100 


A>T 


0.300 


575 


94 


OT 


0.043 | 


619 


62 


G>T 


0.032 


620 


62 


A>C 


0.032 


665 


58 


OA 


0.190 


670 


58 


A>C 


0.362 


695 


57 


OT 


0.368 


719 


55 


T>C 


0.400 


734 


55 


G> A 


0.400 


755 


47 


A>G 


0.234 | 


772 


43 


OT 


0.302 


782 


41 


OT 


0.293 


807 


35 


G> A 


0.286 


840 


24 


OT 


0.167 


854 


20 


A>G 


0.150 


888 


19 


OT 


0.158 
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NOV5a - NOV5d are very closely homologous as is shown in the amino acid 
alignment in Table 5J. 

Table 5J Amino Acid Alignment of NOVSa and NOV5b 



NOVSa 
NOV5b 
NOV5C 
NOV5d 



NOVSa 
NOV 5b 
NOV5c 
NOV5d 



NOV5a 
NOVSb 
NOVSc 
NOVSd 



NOVSa 
NOV5b 
NOV 5 c 
N0V5d 



NOV5a 
NOVSb 
NOVSc 
NOV5d 



NOVSa 

NOVSb 
NOVSc 
NOVSd 



LAVISRGLLSQSLEFNSPADNYTVCSGDNA 
LAVISRGLLSQSLEFNSPADNYTVCEGDNA 

jsqslefnspadnytvcegdna 
-lavisrgllscSlefnspadnytvcegdna 



10 20 30 40 50 

— i .... i — i . . 'Li'i'L' * * * Li * v 1 1 • • • • 1 



mppaapgarlrllaaaaE^ 

60 70 80 90 100 
I I. . . . I .... I I I I | | | 



tlscfidehvtrvawlmrsnilyagndrwtsdprvrlliktpe&fsilit 
tlscfidehvtrvawlnrsmilyagndrwtsdprvrllihtpeefsilit 
tlscfidehvt rvaw ln rs h i l y agn drwts d p rvjjjjll i mt p eefs i li t 

TLSCFSDEHVTRVAWLNRSHTLYARHnRiaTBnPRVRT.^TMTPEPFqTTRT 



110 
. . I . . 



I 



120 
..|.. 



■ I 



130 
..I.. 



140 
. . I . . 



150 



E VG LG DEGL YTC S FQT RH Q P YTTQV Y L I V H V P ARI VN I S SP Vq V M EGG N V 

evglgdeglytcsfqtrhqpyttqvylivhvpari vniss pvrvneggnv 
evglgdeglytcsfqtrhqpyttqvylivhvpari vnisspvsvneggnv 
svglgdeglytcsfqtrhopyttqvylivhvpapSvnisspviSvneggnv 



I 



160 
..|.. 



170 
. . I . . 



180 



I 



190 



200 
I 



MLLCLAVGRPEPTVTWRQLRDG FTSEGEILEISDIQRGQAGEYECVTHNG 
MLLCLAVGRPEPTVTWRQLRDG FTSEGEILEISDIQRGQAGEYECVTHNG 
MLLCLAVGRPEPTVTWRQLRDG FTSEGEILEISDIQRGQAGEYECVTHNG 

mllclavgrpeptvtwrqlrdgftsegeileisdiHrgoageyecvthng' 



240 



v n s a p d s rr v l v t v n y p p t i t d vt s art alg real l rc e am a v p pa d fqw 
vmsapdsrrvlvtvmypptitdvtsartalgpBallrceamavppadfqw 
vnsapdsrrvlvtvnypptitdvtsartalgrBallrceamavppadfqk 
vnsapdsrrvlvtvnypptitdvtsartalgM3llrc e am a vB pa D FQW 



260 



I 



VKDDRLLSSGTAEG 
YKDDRLLSSGTAEG 
/KDDRLLSSGTAEG 
YKDDRLLSSGTAEG 




NOVSa 
N0V5b 
NOV 5 c 
NOVSd 



3 ASM R LL RPGS LEWS A PR P PG L LALLS A LG W LWW RM 
SASMRLLRPGSLENSAPRPPGLLALLSALGWLWWRK 
S A S MRLLRPGSLENS APRP PGLLALLS ALGW LWW RM 
3 A S M R L T .B PG S L E N S A P R P PgS L A L L S A LG W LWW RK 



Homologies to any of the above NOV5 proteins will be shared by the other NOV5 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV5 is assumed to refer to both of the NOV5 proteins in general, unless otherwise noted. 

NOV5a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 5K. 



Table 5K. BLAST results for NOVSa 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 
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qi|129173|sp|P11834 
IOPCM BOVIN 


opioid binding 
protein/cell 
adhesion molecule 
precursor (OBCAM) 
{ opioid-binding 
cell adhesion 
molecule) (OPCML) 
[Bos taurus] 


345 


164/302 
(54%) 


213/302 
(70%) 


3e-86 


gi 14505505 I ref |NP 0 
02536.11 
(NM_002545) 


opioid-binding 

cell adhesion 
molecule 
precursor; opiate 

binding-cell 
adhesion molecule 

{Homo sapiens] 


345 


162/302 
(53%) 


213/302 
(69%) 


2e-85 


gi|1352640|sp|P3273 
6 IOPCM RAT 


opioid binding 
protein/cell 
adhesion molecule 
precursor (OBCAM) 
( opioid-binding 
cell adhesion 
molecule) (OPCML) 
(Rattus 
norvegicus] 


345 


163/306 
(53%) 


213/306 
(69%) 


8e-85 


gi|112102|pir| IJC12 
38 


opioid-binding 
protein (clone 
DUZ1) (Rattus 

POruDrf "i rne 1 
nut vt;y_i_t.uo J 


338 


163/306 
(53%) 


213/306 
(69%) 


le-84 


gil 3298456 |dbilBAA3 
1514.11 (AB011810) 


CEPU-1 (Gallus 
gallus) 


344 


155/283 
(54%) 


199/283 
(69%) 


7e-81 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5L. 



Table 5L Clustal W Sequence Alignment 

1) NOVSa (SEQ ED NO:22) 

2 ) Kill29173|sp|P11834|OPCM BOVTN opioid binding protein/cell adhesion molecule precursor (OBCAM) 
(opioid-binding cell adhesion molecule) (OPCML) [Bos taurusl 

(SEQIDNO:83) 

3) Ri|4S05505|reflNP 002S36.1| (NM 002545) opioid-binding cell adhesion molecule precursor; opiate 
binding-cell adhesion molecule [Homo sapiens] (SEQ ID NO:84) 

4 ) RiU352640|sp[P32736|OPCM RAT opioid binding protein/cell adhesion molecule precursor (OBCAM) 
(opioid-binding cell adhesion molecule) (OPCML) [Rattus norvegicus] (SEQ ID NO:85) 

5) gil!12102|pir|lJC1238 opioid-binding protein (clone DUZ1) [Rattus norvegicus] (SEQ ID NO 86) 
6 > Kil3298456jdbj|BAA31514.1| (AB01 1810) CEPU-1 [Gallus gallus] (SEQ ID NO:87) 

10 

i .... I 1 1 

NOV5a 

gi 1 1 2 917 3 1 MGVCGSLFQPWKOlVW; 

gi | 4505505 1 MGVCGYLFLPWKo3vW: 

gi 1 1352640 | MGVCGYLFLPWKoSwV: 

gi 1 112102 1 MYH PA YWgVFS ATT. 

gi 132984561 MGVGGCLALPWRC 




100 



NOV5a 
gil 129173 | 
gi|4505505| 
gil 13526401 
gil 112102 1 
gil 3298456 | 



NOVSa 




110 



120 



130 

I. 



140 



150 
I 
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NOV5a 

gi|129173| 

gi|4505505| 

gi|1352640| 

gi|112102| 

gi|3298456| 
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DEG j 


Iytcs 


DEG ' 


YTCS 


DEG ' 


YTCS 


DEG! 


YTCS 


DEG j 


(YTCS 





210 



N0V5a 


■sc 


VTH 


gi|129173| 




SAL 


gi|4505505| 




SAL 


gi I 1352640! 


■sc 


SAL 


gi|112102| 




SAL 


gi|3298456| 


■EC 


SAS 




220 


H 


TVNYPP 




TVNYPF 






TVNYPP 






TVNYPP 




m 


TVHYPF 






TVNYPP 





230 

..|....| 
gDVTSART-MfflRT, 

skakntgv^Sqki 
Ika^tgvsi" 1 

5KAKNTGW 

IkakntgvI^ 
sdakStgvpj 




NOVSa 

gi!129173| 

gi|4505505| 

gi|1352640| 

gi|112102j 

gi|3298456| 



N0V5a 

gi|129173| 

gi|4505505| 

gi 1 13526401 

gi|1121021 

gi|3298456| 





340 
. I . 
s-a|Jgw: 

iSGTLFAHFi 

|sgti|3ah 

GTFFAH 
GTFFAH 




Tables 5M - 5R list the domain description from DOMAIN analysis results against 
N0V5a. This indicates that the N0V5a sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 5M Domain Analysis of NOVSa 

gnl | Smart 1 smart00409 , IG, Immunoglobulin (SEQ ID NO: 88) 
Length = 86 residues, 100.0% aligned 
Score =53.1 bits (126), Expect - 2e-08 



NOVSa 122 



00409 



NOVSa 171 



00409 61 



SSPVTVNEGGNVNLLCLAVGRPEPTVTWRQ LRDGFTSEGE ILEISDIQR 

Ml II +1 I ! I I I Mill + j+ | 

PPSVTVKEGESVTLSCEASGNPPPTVTWYKQGGKLLAESGRFSVSRSGGNSTLTISNVTP 

GQAGEYECVTHNGVNSAPDSRRVLVT 196 

+111 I II +1 
EDSGTYTCAATNSSGSASSGTTLTVL 86 



170 



60 



Table 5N Domain Analysis of NOVSa 



gnl \ Smart { smart00409 , IG, Immunoglobulin (SEQ ID NO: 89) 
Length = 86 residues, 87.2% aligned 

Score - 49.3 bits (116), Expect - 3e-07 



NOV5a 214 GRTALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQTERTRSMLLFANVSARHYGNYT 273 
1 + I Ml II 111 I + + | || +||+ Ml 
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00409 9 GESVTLSCEASGNPPPTVTWYKQGGKLLAES-GRFSVSRSGGNSTLTISNVTPEDSGTYT 67 



NOVSa 274 CRAANRLGASSASMRL 289 

I I I I++I + I 
00409 68 CAATNSSGSASSGTTL 8 



Table SO Domain Analysis of NOV5a 

gnl | Smart I smart00409 , IG, Immunoglobulin (SEQ ID NO: 90) 
Length - 86 residues, 97.7% aligned 

Score =43.9 bits (102), Expect = le-05 



NOV5a 24 NYTVCEGDNATLSCFIDEHVT-RVAWLNRSNILYAGNDRWTSDPRVRLLINTPEEFSILI 82 

+ I I I I++ I I I I + 11+ | | + |++ + ++ | 

00409 3 SVTVKEGESVTLSCEASGNPPPTVTWYKQGGKLLAESGRFSVS RSGGNSTLTI 55 

NOVSa 83 TEVGLGDEGLYTCSFQTRHQPYTTQVYLIVH 113 

+1 I I 111+ ++ I | 

00409 56 SNVTPEDSGTYTCAATNSSGSASSGTTLTVL 86 



Table 5P Domain Analysis of NOVSa 

gnl 1 Smart 1 smart00408 , IGc2, Immunoglobulin C-2 Type (SEQ ID NO: 91) 
Length = 63 residues, 100.0% aligned 
Score =51.6 bits (122), Expect = 7e-08 



NOV5a 128 NEGGNVNLLCLAVGRPEPTVTWR QLRDG-FTSEGEILEISDIQRGQAGEYECVTHN 182 

I I +1 I I I I I I +1 I | + + | I I ++ +1 I II | 

00408 1 LEGESVTLTCPASGDPVPNITWLKDGKPLPESRWASGSTLTIKNVSLEDSGLYTCVARN 60 

NOVSa 183 GVN 185 
I 

00408 61 SVG 63 



Table 5Q Domain Analysis of NOVSa 

gnl | Smart } smartOQ408 , IGc2, Immunoglobulin C-2 Type (SEQ ID NO: 92) 
Length = 63 residues, 96.8% aligned 
Score = 50.8 bits (120), Expect = le-07 



NOV5a 214 GRTALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQTERTRSMLLFANVSARHYGNYT 273 

1 + III I + I II + I + +|| Ml 111 

00408 3 GESVTLTCPASGDPVPNITWLKDGKPLPES RWASGSTLTIKNVSLEDSGLYT 55 

NOVSa 274 CRAANRLG 281 ■ 

I I I +1 
00408 56 CVARNSVG 63 



Table 5R Domain Analysis of NOVSa 

gnl | Pf a m I pf am0004 7 , ig, Immunoglobulin domain. Members of the 
immunoglobulin superfamily are found in hundreds of proteins of 
different functions. Examples include antibodies, the giant muscle 
kinase titin and receptor tyrosine kinases. Immunoglobulin- like 
domains may be involved in protein-protein and protein-ligand 
interactions. The Pfam alignments do not include the first and last 
strand of the immunoglobul in-like domain. (SEQ ID NO: 93) 
Length = 68 residues, 100.0% aligned 

Score = 35.0 bits (79), Expect = 0.007 ^^^^^ 
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269 
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GRTALLRCEAMAVPP-ADFQWYKDDRLLSSGTAEGLKVQTERTRSM LLFANVSARH 

I + II II | +| + + + +| + |+ | ++|+ 

GESVTLTCSVSGYPPDPTVTWLRDGKEIELLGSSESRVSSGGRFSISSLSLTISSVTPED 



60 



YGNYTCRA 

I III 
SGTYTCVV 



276 



68 



Opioid-bindingcell adhesion molecule (OBCAM), a neuron-specific protein, consists 
of three immunoglobulin (Ig)-like domains anchored to the membrane through a 
glycosylphosphatidylinositol (GPI)-tail. OBCAM has been presumed to play a role as a cell 
adhesion/recognition molecule, but its function has not been fully elucidated and may also 
play a role in early neuronal development (Hachisuka et al., Developmental expression of 
opioid-binding cell adhesion molecule (OBCAM) in rat brain. J Brain Res Dev Brain Res 
122(2): 183-9 1,2000). 

It has been previously reported that transfection of antisense OBCAM cDNA into 
NG108-15 neuroblastoma x glioma hybrid cells, which contain delta-opioid receptors, results 
in greatly reduced opioid binding (Ann et al., J. Biol. Chem. 267, 7921-7926, 1992) and more 
recently it has been reported that these cells show altered coupling between opioid receptors 
and G-proteins (Govitrapong et al., Transfection of NG108-15 cells with antisense opioid- 
binding cell adhesion molecule cDNA alters opioid receptor-G-protein interaction. J Biol 
Chem 268(24): 18280-5, 1993). 

Despite the recent cloning of mu, delta and kappa opioid receptors, a role in opioid 
receptor function for OBCAM is supported by several lines of evidence, including inhibition 
of opioid binding by opioid binding cell adhesion molecule antibodies, down-regulation of 
opioid binding cell adhesion molecule by chronic opioid agonist treatment of cultured NG108- 
15 cells, and reduction of opioid binding in NG108-15 cells by transfection of opioid binding 
cell adhesion molecule antisense cDNA (Kalyuzhny et al., An opioid binding protein is 
specifically down-regulated by chronic morphine treatment in dorsal root and trigeminal 
ganglia. Neuroscience 66(4):943-9, 1995). 

The tissue distribution and brain localization of OBCAM was investigated in the adult 
rats. OBCAM was preferentially expressed in the central nervous system (CNS) and at a very 
low level in the spleen. Within the brain, OBCAM was distributed in almost all the gray 
matter, but little or no immunoreactive OBCAM was found in the white matter. 
Morphologically, the distribution pattern of OBCAM immunoreactivity was very similar to 
that of synaptophysin, suggesting a role in the synaptic machinery (Hachisuka et al., 
Localization of opioid-binding cell adhesion molecule (OBCAM) in adult rat brain. 
842(2):482-6, 1999). Another study investigated the expression of two immunoglobulin 
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superfamily (IgSF) proteins, Kilon and OBCAM. This study demonstrated the specific 
expression of Kilon and OBCAM in the hypothalamic magnocellular neurons, particularly in 
dendrites, suggesting that they confer on magnocellular neurons the ability to rearrange 
dendritic connectivity (Miyata et al., Expression of the IgLON cell adhesion molecules Kilon 
5 and OBCAM in hypothalamic magnocellular neurons. 424(l):74-85, 2000). 

The above defined information for NOV5 suggests that this NOV5 protein may 
function as a member of a Opioid Binding Cell Adhesion Molecule-like protein family. 
Therefore, the NOV5 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in various diseases and disorders described below and/or 

1 0 other pathologies. For example, the NOV5 compositions of the present invention will have 
efficacy for treatment of patients suffering from Von Hippel-Lindau (VHL) syndrome, 
Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, 
ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 

1 5 neurodegeneration. The NOV5 nucleic acid encoding Opioid Binding Cell Adhesion 

Molecule-like protein, and the Opioid Binding Cell Adhesion Molecule-like protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. 

NOV6 

20 NOV6 includes two novel triacylglycerol lipase-like proteins disclosed below. The 

disclosed proteins have been named NOV6a and NOV6b. 

NOV6a 

A disclosed NOV6a nucleic acid of 1377 nucleotides (also referred to as 
SC122982104_A) encoding a novel triacylglycerol lipase-like protein is shown in Table 6A. 
25 An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
91-93 and ending with a TAA codon at nucleotides 1243-1245. Putative untranslated regions 
upstream from the start codon and downstream from the termination codon are underlined in 
Table 6 A, and the start and stop codons are in bold letters. 



Table 6A. NOV6a Nucleotide Sequence (SEQ ID NO:29) 



TG^CATGGTTTGCTTACATCTGCCAGCAGCTGGATTTCCMTCTTCCCAACRATAGTCTGGGCTTCATTCT^^TGC 
TGAAAGAATCAAAATATTTTTTGCTTTA«:ACCre^ 
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AAATGGAAGTCAATAGGCAACAAAGACTTCTTGCCTAAAACCTCATTTAAAAAATTCATTGGTTCAAAGCTGTGTCCACTAC 
AGATTTTTGATAAGATTTGCCTCAATATCTTGTTTATGATGTTTGGATATGACCCAAAAAACTTAAATATGAGTCGTTTGGA 
TGTGTATTTTTCACACAACCCAGCAGGAACATCTGTTCAAAATATGCTTCATTGGAGTCAGGCTTATGACTGGGGCAGTCCT 
GATCTGAACTTGGTTCATTATAATCAGACAACGTCTCCATTATACAACATGACAAACATGAATGTGGCAACTGCAATTTGGA 
ATGGTAAAAGTGACTTGTTGGCTGACCCTGAAGACGTTAACATTTTACATTCTGAAATCACAAACCACATTTATTATAAAAC 
TATTTCTTACTACAATCATATAGACTCTTTGTTTGGATTAGATGTCTATGATCAAGTTTACCATGAAATCATTGATATTATC 
CAAGACAATCTATA AAGAACCATGGCGCTGTGTGTTTAAAGATCTACATCATTCCTAATGAAATCCAATTCTTATTTTTTTT 
TACCTGTGTATGTTCTTTCATTTTTAAAACTAAATATGTAGTTTTTTCCTCTATATTCTCATTGA 

The NOV6a nucleic acid was identified on chromosome 10 and has 367 of 543 bases 
(67%) identical to a rabbit gastric lipase precursor coding sequence mRNA (gb:GENBANK- 
ID:A26689|acc:A26689.1) (E = 9.1e 81 ). 

A disclosed NOV6a polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 390 
amino acid residues and is presented using the one-letter code in Table 6B. Signal P, Psort 
and/or Hydropathy results predict that NOV6a contains a signal peptide and is likely to be 
localized in the microbody (peroxisome) with a certainty of 0.7480. The most likely cleavage 
site for a NOV6a peptide is between amino acids 19 and 20, at: THG-VF. 

Table 6B. Encoded NOV6a protein sequence (SEQ ID NO:30) 

MWYLFTMMYFIRILGITHGVFQNYRSVKPEADMNISQIISYWGYPDEEYDIVTEDGYILGLYRIPYWRTDNNKNLGNSAQR 
VWYLQHGLLTSASSWISNLPNNSLGFILADAGYDVWMGNSRGNTWSRKHLYLETSSKEFWAFRYAQGGLPASVDCILVKK 
RGEKNIYHYIFHSQVHSQGTLGFITFSTISKIAERIKI FFALAPSSSVKYTKSIILKLTYKWKSIGNKDFLPKTSFKKFIG 
SKLCPLQIFDKICLNILFMMFGYDPKNLNMSRLDVYFSHNPAGTSVQNMLHWSQAYDWGSPDLNLVHYNQTTS PLYNMTNM 
NVATAIWNGKSDLLADPEDVNILHSEITHHIYYKTISYYNHIDSLFGLDVYDQVYHEIIDIIQDNL 

The NOV6a amino acid sequence has 218 of 396 amino acid residues (55%) identical 
to, and 288 of 396 amino acid residues (72%) similar to, a Homo sapiens 398 amino acid 
residue (triacylglycerol lipase, gastric precursor (ec 3.1.1.3) (gastric lipase) protein 
(ptnr:SWISSPROT-ACC:P07098) (E = 8.0-" 4 ). 

NOV6a is expressed in at least the following tissues: Whole Organism , fetal lung. 
This information was derived by determining the tissue sources of the sequences that were 
included in the invention. SeqCalling sources: Whole Organism, PublicEST sources: fetal lung 
NbHL19W, testis NHT, and B-cell, pooled germ cell. In addition, NOV6a is predicted to be 
expressed in the following tissues because of the expression pattern of a closely related 
precursor of rabbit gastric lipase coding sequence homolog in species synthetic construct 
(gb:GENBANK-ID:A26689|acc:A26689.1): lung, testis, tumors . 

NOV6b 

A disclosed NOV6b nucleic acid of 1260 nucleotides (also referred to as CG58608-02) 
encoding a novel triacylglycerol lipase-like protein is shown in Table 6C. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 31-33 and ending 
with a TAA codon at nucleotides 1234-1236. Putative untranslated regions upstream from the 
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start codon and downstream from the termination codon are underlined in Table 6C, and the 
start and stop codons are in bold letters. 



Table 6C. NOV6b Nucleotide Sequence (SEQ ID NO:31) 

ATTAAATTTCCTTTCCTAG GCAGATCrc 

TGTATGGTTATGACAAGAAAGGAAACAATGCAAACCCTGAAGCTAATATGAATATTAGCCAGATTATTTCCTACTGGGG 
CTACCCTGATG7UGAATATGATATTGTAACCGAAGATGGTTATATCCTTGGCCTTTATAGAATTCCTTATTGGAGGACA 
GACAATAATAAAAATCTAGGTAATTCAGCTCAGAGGGTTGTTGTATACTTGCAACATGGTTTGCTTACATCTGCCAGCA 
GCTGGATTTCCAATCTTCCCAACAATAGTCTGGGCTTCATTCTGGCAGATGCTGGTTATGATGTGTGGATGGGAAATAG 
CAGAGGAAATACCTGGTCCAGG7U^CACTTGTACCTAGAAACGAGTTCCAAAGAATTCTGGGCTTTCAGTTTTGATGAG 
ATGGCAAAATATGACCTTCCAGCCTCTATTGATTTCACTGTGAAGCAAACCAGACAAGAGGAAATATTTTATGTAGGCC 
ATTCACAGGGTACTACTATTGGTTTCATAACATTTTCTACTATATCAAAGATAGCTGAAAGAATCAAAATATTTTTTGC 
TTTAGCACCAGTTTTTTCCACAAAGTACTTAAAAAGTCCTTTAATTAGAATGACATACAAATGGAAGTCAATAGTCATG 
GCTTTTTCAGGCAACAAAGACTTCTTGCCTAAAACCTCATTTAAAAAATTCATTGGTTCAAAGCTGTGTCCACTACAGA 
TTTTTGATAAGATTTGCCTCAATATCTTGTTTATGATGTTTGGATATGACCCAAAAAACTTAAATATGAGTCGTTTGGA 
TGTGTATTTTTCACACAACCCAGCAGGAACATCTGTTCAAAATATGCTTCATTGGAGTCAGCTTTTAAATTCTACTCAT 
TTGAAAGCTTATGACTGGGGCAGTCCTGATCTGAACTTGGTTCATTATAATCAGACAACGTCTCCATTATACAACATGA 
CAAACATGAATGTGGCAACTGCAATTTGGAATGGTAAAAGTGACTTGTTGGCTGACCCTGAAGACGTTAACATTTTACA 
TTCTGAAATCACAAACCACATTTATTATAAAACTATTTCTTACTACAATCATATAGACTCTTTGTTTGGATTAGATGTC 
TATGATCAAGTTTACCATGAAATCATTGATATTATCCAAGACAATCTATAAAGAACCATGGCGCTGTGTGTTTAA 



The NOV6b nucleic acid was identified on chromosome 1 and has 71 1 of 997 bases 
(71%) identical to a Homo sapiens gastric lipase mRNA (gb:GENBANK- 
ID:A01046|acc:A01046.1) (E= 1.3c ,17 ) 

A disclosed NOV6b polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 is 401 
amino acid residues and is presented using the one-letter code in Table 6D. Signal P, Psort 
and/or Hydropathy results predict that NOV6b contains a signal peptide and is likely to be 
localized in the lysosome (lumen) with a certainty of 0.5078. The most likely cleavage site for 
a NOV6b peptide is between amino acids 19 and 20, at: MYG-YD. 



Table 6D. Encoded NOV6b protein sequence (SEQ ID NO:32). 

MWQLUVAACWMLLLGSMYGYDKKGNNANPEANMNISQIISYWGYPDEEYDIVTEDGYILGLYRIPYWRTDNNKNLGNSAQRVVVy 
LQHGLLTSASSWISNLPNNSLGFIIADAGYDVWMGNSRGNTWSRKHLYLETSSKEFWAFSFDEMAKYDLPASIDFTVKOTRQEEI 
FYVGHSQGTTIGFITFSTISKIAERIKIFFALAPVFSTKYLKSPLIRMTYKWKSIVMAFSGNKDFLPKTSFKKFIGSKLCPLQIF 
D K I C LN I L FMMFG Y D P KN LNM S RL D V Y FSHN P AGT S VQNMLHWS QLLN S THLKA Y DWG S P DLNL VH YNQTTS PLY NMTNMNVAT A 
IWNGKSDLLADPEDVNILHSEITNHIYYKTISYYNHIDSLFGLDVYDQVYHEIIDIIQDNL 

The NOV6b amino acid sequence has 224 of 400 amino acid residues (56%) identical 
to, and 298 of 400 amino acid residues (74%) similar to, a Homo sapiens 398 amino acid 
residue (triacylglycerol lipase, gastric precursor (EC 3.1.1.3) (gastric lipase) protein 
(ptnr:SWISSPROT-ACC:P07098) (E = 3.5e ,24 ). 

NOV6b is expressed in at least the following tissues: Mammalian Tissue. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

Possible small nucleotide polymorphisms (SNPs) found for NOV6a are listed in Table 

6E. 

Table 6E: SNPs | 
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Variant 


Neucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


D4SC 

Change 


13375771 


629 


T>C 


186 


He > Tyr 



NOV6a and NOV6b are very closely homologous as is shown in the amino acid 
alignment in Table 6F. 

Table 6F Amino Acid Alignment of NOV6a and NOV6b 



NOV6a 
NOV6b 



NOV6a 
NOV 6b 



NOV6a 
NOV6b 



NOV 6a 
NOV 6b 



NOV6a 
NOV 6b 



NOV6a 
NOV6b 



NOV6a 
NOV 6 b 



NOV6a 
NOV6b 




IVTEDGYILGLYRIPYWRTDNNKMLGMSAQRVVVYLQHGLLTSASSWISIn 
IVTEDGYILGLYRIPYWRTDNNKNLGNSAQRVVVYLOHGLLTSASSWISN 



110 120 130 
,1.. |.. ..|.... I .... | 1 . 
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LPNN S LG F I LA D AG Y DV WMGN S RGNTW S RK H L Y LET S S K E FW A F 
L PNNSLG FI LADAGY DVWMGNS RGNTWS RKHL Y LETS S KEFWA F 



RS-- 

SfD! 



150 
• • I 




200 



HSQG 




□ 




rlSQG 




^GFITFSTISKIAF 



210 



220 



230 



I I - > - . I | | | | , 



240 



250 



RIKIFFALAF 
RIKIFFALAP 



FS 



GMKDFLPKTSFKKF 
GMKDFLPKTSFKKF 



260 



270 



280 



I I I I | | . 



290 
I I , 



300 
. I 



IGSKLCPLQIFDKICLN1LFMMFGYDPKNLNMSRLDVYFSHNPAGTSVQW 
TGSKLCPLQIFDKICLNILFMMFGYDPKNLNMSRLDVYFSHNPAGTSVOM 



310 



320 



330 



340 



MLHWSC 
MLHWSO 




llnsthlk] 



. i . 



350 



A Y DWG S P D LNL V H Y NQTT S P L Y NMT M MN V AT A I WW G 



360 370 380 
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390 



400 



KSDLLADPEDVNILHSEITNHIYYKTISYYNHIDSLFGLDVYDQVYHE 

ksdlladpedvnilhsettmhiyyktisyynhidslfgldvydovyhe- 



NOV6a 
NOV6b 



DIIQDNL 
DIIQDNL 



Homologies to any of the above NOV6 proteins will be shared by the other NOV6 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV6 is assumed to refer to both of the NOV6 proteins in general, unless otherwise noted. 

NOV6a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 6G. 
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Table 6G. BLAST results for NOV6a 



Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 




lipase, gastric 
[Homo sapiens] 


398 


218/405 
(53%) 


288/405 
(70%) 


le-117 


04181. 1 | 
(NM 004190) 


gi 1 758064 |emb|CAA29 


gastric lipase 
precursor [Homo 
sapiens] 


392 


i 214/399 
| (53%) 


284/399 
(70%) 


le-114 


414.11 (X05997) 


go. | JUH 1 /U<£ | sp I P8003 


triacylglycerol 
lipase, gastric 

precursor 
(gastric lipase) 
(GL) [Canis 
familiarisj 


398 


216/402 
(53%) 


285/402 
(70%) 


le-113 


5ILIPG CAN FA 


gil 7546565 IpdbllHLG 


Chain A, Crystal 
Structure Of 
Human Gastric 
Lipase 


371 


/377 

\ DH IS J 


274/377 


le-109 


JA 


gi|8394193|ref |NP 0 


lingual lipase 
[Rattus 
norvegicus] 


395 


203/405 
(50%) 


290/405 
(71%) 


le-107 


59037.11 
(NM 017341) 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6H. 



Table 6H Information for the ClustalW proteins 

1) NOV6a (SEQ ID NO:30) 

2) gi|4758676|refINP 004181. 1| (NMJXM190) lipase, gastric [Homo sapiens] (SEQ ID N094) 

3) Ri|7580641emb|CAA29414 1| (X05997) gastric lipase precursor [Homo sapiens] (SEQ ID N095) 

? fii|3041702|sp | P80035|LIPG CANFA triacylglycerol lipase, gastric precursor (gastric lipase) (GL) [Canis 
familians] (SEQ ID NO:96) n 

5) gi|7546565[pdb|lHLG|A Chain A, Crystal Structure Of Human Gastric Lipase (SEQ ID N097) 

6) gi|8394193MNP Q59037JU (NM 017341) lingual lipase [Rattus norvegicus] (SEQ ID NO:98) 



NOV6a 

gi|4758676| 
gi | 758064 | 
gi| 3041702 | 
gi 1 7546565 1 
gi|8394193| 



I 
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FTMMYFMRI 
LTMASLMS' 
MASLHS' 
iTAASVhST 




-ITS vflST F^G Aggggf^T,! 



100 



NOV6a 

gi| 47586761 
gi|758064| 
gi 13041702 | 
gi|754 65651 
gi|8394193| 



NOV6a 

gi|4758676| 
gil 758064 | 
gil 3041702 | 
gil 7546565 | 
gi|8394193| 



NOV6a 

gi|4758676| 
gil 758064 | 





170 



180 

t - I 1^ 

IGEKNIYHYSraSQV 

i Baa 

~~ Si 



190 
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gi I 3041702 1 
gi|7546565| 
gi|8394193| 



NOV6a 

gi|4758676| 
gil 758064 | 
gi I 3041702 | 
gi|7546565| 
gi|8394193| 



NOV6a 

gi|4758676| 
gi| 758064 | 
gi|3041702| 
gi| 7546565 | 
gi|8394193| 



NOV6a 

gi| 47586761 
gi|758064| 
gi| 3041702 | 
gi|7546565| 
gi|8394193| 



NOV6a 

gi|4758676| 

gi|758064| 

gi|3041702| 

gi|7546565| 

gi|8394193| 
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hsqgttigfiafstnfglak 
hsqgttigfiafstnpSlak 

HSOGTTIGFIAFSTNPQLAK 



250 



300 





NOV6a 

gil 47586761 
gil 758064 | 
gil 3041702 | 
gil 7546565 | 
gi|8394193| 

The hydrolysis of triglycerides under influence of lipoprotein lipase is among the first 
recognised and well defined processes in postprandial lipid metabolism. More recently, also 
hepatic lipase has been implicated in the clearing of postprandial lipoproteins. Lipoprotein 
lipase as well as hepatic lipase are also involved in the metabolism of several other 
lipoproteins. However, their capacity is limited. This may lead to interaction of different 
metabolic processes and competition for the available lipase by different lipoproteins. Indeed, 
it is generally accepted that the exaggerated postprandial response in subjects with 
hypertriglyceridemia is at least partially due to competition between endogenous (VLDL) and 
exogenous (chylomicrons) lipoproteins. Similar mechanisms may also take place in the liver 
where hepatic lipase plays a role in the metabolism of several lipoproteins (Jansen et al., Role 
of lipoprotein lipases in postprandial lipid metabolism. Atherosclerosis 141 Suppl 1.S31-4, 
1998). 
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Hepatic lipase (HL) is an enzyme that is made primarily by hepatocytes (and also 
found in adrenal gland and ovary) and hydrolyzes phospholipids and triglycerides of plasma 
lipoproteins. It is secreted and bound to the hepatocyte surface and readily released by heparin. 
It is a member of the lipase superfamily and is homologous to lipoprotein lipase and pancreatic 
lipase. The enzyme can be divided into an NH2-terminal domain containing the catalytic site 
joined by a short spanning region to a smaller COOH-terminal domain. The NH2-terminal 
portion contains an active site serine in a pentapeptide consensus sequence, Gly-Xaa-Ser-Xaa- 
Gly, as part of a classic Ser-Asp-His catalytic triad, and a putative hinged loop structure 
covering the active site. The COOH-terminal domain contains a putative lipoprotein-binding 
site. The heparin-binding sites may be distributed throughout the molecule, with the 
characteristic elution pattern from heparin-sepharose determined by the COOH-terminal 
domain. Of the three N-linked glycosylation sites, Asn-56 is required for efficient secretion 
and enzymatic activity. HL is hypothesized to directly couple HDL lipid metabolism to 
tissue/cellular lipid metabolism. The potential significance of the HL pathway is that it 
provides the hepatocyte with a mechanism for the uptake of a subset of phospholipids enriched 
in unsaturated fatty acids and may allow the uptake of cholesteryl ester, free cholesterol, and 
phospholipid without catabolism of HDL apolipoproteins. HL can hydrolyze triglyceride and 
phospholipid in all lipoproteins, but is predominant in the conversion of intermediate density 
lipoproteins to LDL and the conversion of post-prandial triglyceride-rich HDL into the 
postabsorptive triglyceride-poor HDL. HL plays a secondary role in the clearance of 
chylomicron remnants by the liver. A rare family with HL deficiency has been described. 
Affected patients are compound heterozygotes for a mutation of Ser267 to Phe that results in 
an inactive enzyme and a mutation of Thr383 to Met that results in impaired secretion and 
reduced specific activity. Human HL deficiency in the context of a second factor causing 
hyperlipidemia is strongly associated with premature coronary artery disease (Connelly and 
Hegele, Hepatic lipase deficiency. Crit Rev Clin Lab Sci 35(6):547-72, 1998). 

The above defined information for NOV6 suggests that NOV6 may function as a 
member of a triacylglycerol lipase family. Therefore, the NOV6 nucleic acids and proteins of 
the invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV6 compositions of 
the present invention will have efficacy for treatment of patients suffering from 
Adrenoleukodystrophy , Congenital Adrenal Hyperplasia, Diabetes,Von Hippel-Lindau (VHL) 
syndrome , Pancreatitis, Obesity .Endometriosis, Xerostomia, Scleroderma, Hypercalcemia, 
Ulcers Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation, Inflammatory bowel 
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disease, Diverticular disease, Hirschsprung's disease , Crohn's Disease, Appendicitis, 
Hypercalcemia, Arthritis, Ankylosing spondylitis, Arthritis, Tendinitis on Hippel-Lindau 
(VHL) syndrome , Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, 
Parkinson's disease, Huntington's disease, Endocrine dysfunctions, Diabetes, Growth and 
reproductive disorders, Multiple sclerosis, Leukodystrophies, Pain, Myasthenia gravis, 
Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, ARDS, Psoriasis, Actinic 
keratosis .Tuberous sclerosis, Acne, Hair growth, allopecia, pigmentation disorders, endocrine 
disorders Diabetes, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic 
kidney disease, erythematosus, Renal tubular acidosis, IgA nephropathy, Hypercalceimia, 
Lesch-Nyhan syndrome. The NOV6 nucleic acid encoding triacylglycerol lipase-like protein, 
and the triacylglycerol lipase-like protein of the invention, or fragments thereof, may further 
be useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

NOW 

NOV7 includes two novel IGE receptor beta subunit-like proteins disclosed below. 
The disclosed proteins have been named NOV7a and NOV7b. 

NOV7a 

A disclosed NOV7a nucleic acid of 691 nucleotides (also referred to SC126624027_A) 
encoding a novel IGE receptor beta subunit-like protein is shown in Table 7A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 52-54 and 
ending with a TGA codon at nucleotides 652-654. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon in Table 7A, 
and the start and stop codons are in bold letters. 



Table 7A. NOV7a Nucleotide Sequence (SEQ ID NO:33) 



GACTGAAGTACCAACTAAGTCA TCTCCTTTCAAATTATCACCGACACCATCA TGGA TTrAAr^Brrr.pnr a r BCT r-^^r T 

GTTTCTGGTATTTCCTCCAGAAATCACTGCTTCAGAATATGAGTCCACAGAACTTTCAGCCACGACCTTTTCAACTCAAA 
GCCCCTTGCAAAAATTATTTGCTAGAAAAATGAAAATCTTAGGGACTATCCAGATCCTGTTTGGAATTATGACCTTTTCT 
TTTGGAGTTATCTTCCTTTTCACTTTGTTAAAACCATATCCAAGGTTTCCCTTTATATTTCTTTCAGGATATCCATTCTG 
GGGCTCTGTTTTGTTCATTAATTCTGGAGCCTTCCTAATTGCAGTGAAAAGAAAAACCACAGAAACTCTGATAATATTGA 
GCCGAATAATGAATTTTCTTAGTGCCCTGGGAGCAATAGCTGGAATCATTCTCCTCACATTTGGTTTCATCCTAGATCAA 
AACTACATTTGTGGTTATTCTCACCAAAATAGTCAGTGTAAGGCTGTTACTGTCCTGTTCTTGGGAATTTTGATTACATT 
GATGACTTTCAGCATTATTGAATTATTCATTTCTCTGCCTTTCTCAATTTTGGGGTGCCACTCAGAGGATTGTGATTGTG 
AACAATGTTGTTGACTAGCACTGTGAGAATAAAGATGTGTTAAAATAAAAA 



The disclosed NOV7a nucleic acid sequence, localized to chromosome 15, has 325 of 
560 bases (58%) identical to a Mus musculus mast cell high affinity IgE receptor (Fc-epsilon- 
RI) beta subunit mRNA (gb:GENBANK-ID:MUSFCERB|acc:J05019.1) (E = 2.2e"° 5 ). 
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A disclosed NOV7a polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is 200 
amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal 
P, Psort and/or Hydropathy results predict that NOV7a contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.6000. The most likely cleavage 
site for a NOV7a peptide is between amino acids 20 and 21, at: ITA-SE. 



Table 7B. Encoded NOV7a protein sequence (SEQ ID NO:34). 

MDSSTAHSPVFLVFPPEITASEYESTELSATTFSTQSPLQKLFARKMKILGTIQILFGIMTFSFGVIFLFTLLKPYPRFP 
FIFLSGYPFWGSVLFINSGAFLIAVKRKTTETLIILSRIMNFLSALGAIAGIILIjTFGFI ldqnyicgyshqnsqckavt 
VLFLGILITLMTFSIIELFISLPFSILGCHSEDCDCEQCC 

The NOV7a amino acid sequence has 52 of 184 amino acid residues (28%) identical 
to, and 88 of 184 amino acid residues (47%) similar to the Homo Sapiens 2 14 amino acid 
residue IGE receptor beta subunit protein (ptnr.REMTREMBL-ACC: AAA623 1 9) (E = 2 9e" 
,3 )- 

NOV7a is expressed in at least the following tissues: Testis Whole Organism Male 
Reproductive System; SeqCalling_celltypes: testis liver spleen parathyroidjumor. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention. SeqCalling sources: Testis Whole Organism Male Reproductive System, 
PublicEST sources: testis liver spleen parathyroid_tumor. In addition, NOV7a is predicted to 
be expressed in the following tissues because of the expression pattern of a closely related Mus 
musculus mast cell high affinity IgE receptor (Fc-epsilon-RI) beta subunit homolog mRNA 
(GENBANK-ID: gb:GENBANK-ID:MUSFCERB |acc:J050 19.1): Whole Organism Male 
Reproductive System. 

NOV7b 

A disclosed NOV7b nucleic acid of 500 nucleotides (also referred to CG55760-02) 
encoding a novel IGE receptor beta subunit-like protein is shown in Table 7C. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 26-28 and 
ending with a TGA codon at nucleotides 473-475. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon in Table 7C, 
and the start and stop codons are in bold letters. 

Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:35) 

CTTTCAAATTATCA CCGACACCATCA TGGATTCAAGCACCGCACACAGTCfififiTCTTTrTty^TATTTCCTCCAGATlATCA 
CTGCTTCAGAATATGAGTCCACAGAACTTTCAGCCACGACCTTTTCAACTCAAAGCCCCTTGCAAAAATTATTTGCTAGA 
AAAATGAAAATCTTAGGGACTATCCAGATCCTGTTTGGAATTATGACCTTTTCTTTTGGAGTTATCTTCCTTTTCACCTT 

GAGCCTTCCTAATTGCAGTGAAAAGAAAAACCACAGAAACTCTGGGAATTTTGATTACATTGATGACTTTCAGCATTATT 

GAATTATTCATTTCTCTGTCTTTCTCAATTTTGGGGTGCCACTCAGAGGATTGTGATTGTGAACAATGTTGTTGACTAGC 
ACTGTGAGAATAAAGATGTG 
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The disclosed NOV7b nucleic acid sequence, localized to chromosome 15, has 167 of 
269 bases (62%) identical to a Mus mnsculus mast cell high affinity IgE receptor (Fc-epsilon- 
RI) beta subunit mRNA (gb:GENBANK-ID:MUSFCERB|acc:J05019.1) (E = 0.0023). 

A disclosed NOV7b polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 is 149 
amino acid residues and is presented using the one-letter amino acid code in Table 7D. Signal 
P, Psort and/or Hydropathy results predict that NOV7b contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.6000. The most likely cleavage 
site for a NOV7b peptide is between amino acids 20 and 21, at: ITA-SE. 



Table 7D. Encoded NOV7b protein sequence (SEQ ID NO:36). 



MDSSTAHSPVFLVFPPEITASEYESTELSATTFSTQSPLQKLFARKMKILGTIQILFGIMTFSFGVIFLFTLLKPYPRFP 
FIFLSGYPFWGSVLFINSGAFLIAVKRKTTETLGILITLMTFSIIELFISLSFSILGCHSEDCDCEQCC 



The NOV7b amino acid sequence has 1 17 of 122 amino acid residues (95%) identical 
to, and 1 18 of 122 amino acid residues (96%) similar to the Homo Sapiens 200 amino acid 
residue MS4A5 protein (ptnr:TREMBLNEW-ACC:BAB 18739) (E = 5.7e" 57 ). 

NOV7b is expressed in at least the following tissues: testis. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. 

Possible small nucleotide polymorphisms (SNPs) found for NOV7a are listed in Table 

7E. 
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Table 7E: SNPs 


Variant 


Neucieotide 


Base 


Amino 


Base 




Position 


Change 


Acid 
Position 


Change 


13374029 


162 


C>T 


N/A 


Silent 


13374028 


468 


OT 


N/A 


Silent 



NOV7a and NOV7b are very closely homologous as is shown in the amino acid 
alignment in Table 7F. 

Table 7F Amino Acid Alignment of NOV7a and NOV7b 

10 20 30 40 50 

t I \ | | | | | | | 

NOV7a ______ _ 

NOV7b 

60 70 80 90 100 

I | | | | | | | | | 

NOV7a — — — — 

NOV7b 

HO 120 130 140 150 
1 | | , , | | , 

90 



MDSSTAHS PVFLV FPPEITASEYESTELS ATT FSTQSPLQKLFARKMK I L 
MDSSTAHS PVFLVFPPEITASEYESTELSATTFSTQSPLQKLFARKMKI L 



GTIQILFGIMTFSFGVI FLFTLLKPYPRFPFI FLSGYPFWGSVLFI NSGA 
GTIQILFGIMTF5FGVI FLFTLLKPYPRFPFI FLSGYPFWGSVLFINSGA 
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ILIILSRIMNFLSALGAIAGIILLTFGFILDQNYICGYS 

160 170 180 190 200 

I I -J I 1 I I | ) ) 

HQNSQCKAVTVLFf 



LGILITLMTF SIIELFISL SFSI LGCHSEDCDCEQCC 
LGILITLKTFSXIELFISLg FSILGCHSEDCCCECCC 



Homologies to any of the above NOV7 proteins will be shared by the other NOV7 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV7 is assumed to refer to both of the NOV7 proteins in general, unless otherwise noted. 

NOV7a also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 7G. 



Table 7G. BLAST results for NOV7a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi|13647408|ref |XP 0 


hypothetical 
protein XPJU5541 
[Homo sapiens] 


200 


200/200 
(100%) 


200/200 
(100%) 


3e-92 


15541.11 (XM 015541) 


gi 112965205 Iref 1NP 0 


testis-expressed 
t r ansmembrane - 4 
protein [Homo 
sapiens] 


200 


199/200 
(99%) 


199/200 
(99%) 


4e-92 


76434.11 (NM 023945) 


gi 116184634 Iref IXP 0 


hypothetical 
protein XP_043510 
[Homo sapiens] 


239 


47/152 
(30%) 


77/152 
(49%) 


9e-13 


43510.21 (XM 043510) 


gi 1 14517598 Idbi IBAB6 


similar to Fc 
epsilon receptor 
beta subunit 
[Homo sapiens] 


239 


47/152 
(30%) 


77/152 
(49%) 


le-12 


1018.11 (AB022821) 


gi| 16184624 Iref |XP 0 


hypothetical 
protein XP_015539 
[Homo sapiens] 


220 


47/152 
(30%) 


77/152 
(49%) 


le-12 


15539.31 (XM 015539) 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7H. 

Table 7H. Information for the ClustalW proteins 

1) NOV7a (SEQIDNO:34) 

NO R 99) 36474 ° 8|reflXP 015541 11 P^- 015541 ) hypothetical protein XP_015541 [Homo sapiens] (SEQ ID 

3) Ri|129652051ref|NP 076434. 1| (NM 023945) testis-expressed transmembrane-4 protein [Homo sapiens! 
(SEQ ID NO: 100) 1 

NO^IO f) 84634|ref|XP O 43510 - 2 ! (XM 043510) hypothetical protein XP 043510 [Homo sapiens] (SEQ ID 
9 ff 5 0 ^ 598|db||BAB6101811 (A 6022821 ) simi lar to Fc epsilon receptor beta subunit [Homo sapiens] (SEQ 

6 > Ri|161846241reflXP 015539.3| (XM 015539) hypothetical protein XP 015539 [Homo sapiens] (SEQ ID 
NO:103) ~ 

10 20 30 40 50 

— I — I — I — I — I — I. . . . I I I 

NOV7a ~ ~ ~ — 

gi 1 13647408 1 

gil 12965205 1 

gi 1 16184634 I MHQTYSRHCRPEESTFS^«TMQ^EQftt«GAGPGVPQLGSMAVIH§Hl! 

gi 1 14517598 I ^qtysrhcrpeestfsahmhtmqcmeqai^gagpgvpqlgnmavihshl 
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- m5tmqg§eoam3gagpgvpqlgnmav I H§H L 

10 80 90 



NOV7a 

gi|13647408| 
gi 1 12965205 1 _ 
gi 1 16184634 | WKGL 
gi 1 14517598 I WgGLQ: 
gi 1 16184624 I 



NOV7a 

gi| 13647408 | 
gi 1 12965205 1 
gi|16184634{ 
gi|14517598| 
gi!16184624| 



NOV7a 

gi 1 13647408 | 
gi 1 12965205 1 
gil 16184634 | 
gi| 145175981 
gi|16184624| 



NOV7a 

gi|13647408| 
gi| 12965205 | 
gi|16184634| 
gil 14517598 | 
gi|16184624| 




160 

GFILD — QjJYlj 
SFILD — QNYI 
SFILD— Q§YI 
SLAFYSF 
^SLAFYSF 
SLAFYSF 

210 
. . . I . . 




220 
.1.. 



230 



PGGVVLI LPSHSHMAETASPT PLNEV 
' PGG VVLI LPS H SHMAET AS PT PLN E V 
' PGGVVLI L P S HS HMAET AS PT PLN E V 



The IgE receptor plays a central role in allergic disease, coupling allergen and mast cell 
to initiate the inflammatory and immediate hypersensitivity responses that are characteristic of 
disorders such as hay fever and asthma. The allergic response occurs when 2 or more high- 
affinity IgE receptors are crosslinked via IgE molecules that in turn are bound to an allergen 
(antigen) molecule. A perturbation occurs that brings about the release of histamine and 
proteases from the granules in the cytoplasm of the mast cell and leads to the synthesis of 
prostaglandins and leukotrienes-potent effectors of the hypersensitivity response. The IgE 
receptor consists of 3 subunits: alpha, beta (147138), and gamma (147139); only the alpha 
subunit is glycosylated. Shimizu et al. (1988) cloned and sequenced cDNAs for the rat and 
human alpha subunits of high-affinity IgE receptor. Both encode an NH2-terminal signal 
peptide, 2 immunoglobulin-like extracellular domains (encoded by discrete exons), a 
hydrophobic transmembrane region, and a positively charged cytoplasmic tail. The human and 
rat alpha subunits share similarities with each other and with the immunoglobulin gene family, 
suggesting origin from a common ancestral gene, and share structural homology with their 
ligands. Liu et al. (1988) used a synthetic oligonucleotide homologous to the amino-terminal 
sequence of the alpha subunit to screen a cDNA library from a rat basophilic leukemia cell 
line. Nucleotide sequencing demonstrated 4 distinct varieties of cloned cDNAs, differing at 
the 5-prime ends and within the region encoding the second extracellular domain, suggesting 

92 



WO 02/066643 PCT/US01/48732 
the existence of at least 4 distinct protein products of the gene. By study of somatic cell hybrid 
DNA and in situ hybridization, Tepler et al. (1989) assigned the alpha chain of the Fc IgE 
receptor to human Iq21-q23. Seldin (1989) assigned the homologous mouse gene to 
chromosome 1. By in situ hybridization, Le Coniat et al. (1990) assigned genes for both the 
alpha and the gamma subunits to lq23. Garman et al. (1998) determined the x-ray crystal 
structure of the antibody-binding domains of the human IgE receptor alpha subunit at 2.4- 
angstrom resolution. The structure revealed a highly bent arrangement of immunoglobulin 
domains that form an extended convex surface of interaction with IgE. A prominent loop that 
confers specificity for IgE molecules extends from the receptor surface near an unusual 
arrangement of 4 exposed tryptophans. The crystal structure of the IgE receptor provides a 
foundation for the development of new therapeutic approaches to allergy treatment. Garman et 
al. (2000) solved the crystal structure of the human IgE-Fc-FCERl A complex to 3.5-angstrom 
resolution. The crystal structure revealed that 1 receptor binds 1 dimeric IgE-Fc molecule 
asymmetrically to interactions at 2 sites, each involving 1 C-epsilon-3 domain of the IgE-Fc. 
The interaction of 1 receptor with the IgE-Fc blocks the binding of a second receptor, and 
features of this interaction are conserved in other members of the Fc receptor family. (Garman 
et al., Crystal structure of the human high-affinity IgE receptor. Cell 95: 951-961, 1998; 
Garman et al., Structure of the Fc fragment of human IgE bound to its high-affinity receptor 
Fc-epsilon-RI-alpha. Nature 406: 259-266, 2000; Le Coniat et al., The human genes for the 
alpha and gamma subunits of the mast cell receptor for immunoglobulin E are located on 
human chromosome band lq23. Immunogenetics 32: 183-186, 1990; Liu et al., cDNA 
heterogeneity suggests structural variants related to the high-affinity IgE receptor. Proc. Nat. 
Acad. Sci. 85: 5639-5643, 1988; Shimizu et al., Human and rat mast cell high-affinity 
immunoglobulin E receptors: characterization of putative alpha-chain gene products. Proc. 
Nat. Acad. Sci. 85: 1907-191 1, 1988; Tepler et al, The gene for the human mast cell high- 
affinity IgE receptor alpha chain: chromosomal localization to Iq21-q23 and RFLP analysis. 
Am. J. Hum. Genet. 45: 761-765, 1989). 

The above defined information for NOV7 suggests that this NOV7 protein may 
function as a member of a IGE receptor beta subunit protein family. Therefore, the NOV7 
nucleic acids and proteins of the invention are useful in potential therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the NOV7 compositions of the present invention will have efficacy for treatment of 
patients suffering from inflammatory disorders such as osteo- and rheumatoid-arthritis, 
inflammatory bowel disease, Crohn's disease; immunological disorders, AIDS; cancers 
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including but not limited to lung cancer, colon cancer, leukemia or pancreatic cancer.; blood 
disorders; asthma; psoriasis; inflammatory skin disordersvascular disorders, hypertension, 
skin disorders, renal disorders including Alport syndrome, immunological disorders, 
inflammation including irritable bowel disease, and tissue injury, cancers, fibrosis disorders, 
bone diseases, Ehlers-Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers- 
Danlos syndrome type V, osteogenesis imperfecta.Immuno therapy of inflammatory and 
infectious diseases such as AIDS, cancer therapy, treatment of Neurologic diseases, Brain 
and/or autoimmune disorders like encephalomyelitis, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and viral 
infections (particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but not 
limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, 
bulimia, asthma, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright Hereditary 
Ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome. The NOV7 
nucleic acid encoding IGE receptor beta subunit-like protein, and the IGE receptor beta 
subunit-like protein of the invention, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOV8 

A disclosed NOV8 nucleic acid of 1386 nucleotides (also referred to SC138745558_A) 
encoding a novel Muncl8-like protein is shown in Table 8A. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 36-38 and ending with a 
TGA codon at nucleotides 1350-1352. Putitive untranslated regions upstream from the 
initiation codon and downstream from the termination codon are underlined in Table 8A, and 
the start and stop codons are in bold letters. 

Table 8A. NOV8 Nucleotide Sequence (SEQ ID NO:37) 

CACTCTGGCCGTGGCCGACGTTGCTCCTCCGAAGCA TGGCGCCGGCGGGAGTTr,TAACr.r(^nTGTCr^nAr,r(^nAfi 
CTGCCCCTCACAAGCATGGCGTCAGCTGAAAATGAAGCCTGTGCTGTGCGGAGCGTCGCCTGCCCCTCACAAGCATGGCG 
TCTGCAGAAGGTGCTGTGCGGCCGCTGCGGGGCGGCCAGCTGCCCTTCACAAACATGGCGGCCGAGGGGTGCGGGGAGTG 
GCGGGGTAAGGATGGGAAGCCGAGCAGACGGCCCCAGAACAAGCGGTCATGTGACTGGGAAGATGGCCGTCTTTCCTTGG 
CACTCCAGGAATAGGAACTACAAAGCTGAATTTGCATCATGCCGACTGGAGGCTGTACCATTGGAGTTTGGGGACTATCA 
CCCTCTGAMCCCATAACTGTCACAGAGTCAJW\GACAAAGAAAGTGAACCGGAAAGGAAGCACTTCTTCCACGTCCTCCT 
CCTCCTCCAGCTCCGTGGTGGACCCGCTGAGCAGCGTCCTCGATGGGACTGACCCCCTCTCCATGTTTGCAGCCACTGCT 
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GACCCCGCAGCCTTGGCAGCTGCCATGGACAGCTCCAGAAGGAAACGTGATAGAGATGATAACTCCGTTGTAGGATCGGA 
TTTTGAGCCTTGGACCAACAAACGGGGAGAAATCCTTGCCCGGTACACCACTACCGAAAAGCTGTCTATTAATCTGTTTA 
TGGGATCTGAAAAAGGCAAAGCTGGGACTGCCACATTGGCAATGTCAGAGAAGGTGCGGACCCGGCTGGAGGAGCTGGAT 
GACTTTGAGGAGGGTTCCCAAAAGGAGCTGTTGAACTTGACTCAGCAGGATTACGTGAACCGCATAGAGGAGCTCAACCA 
ATCGCTGAAGGATGCCTGGGCCTCAGACCAGAAAGTGAAGGCTCTAAAAATAGTCATCCAGTGTTCAAAGCTTCTTTCAG 
ACACCAGTGTTATTCAGTTCTACCCAAGCAAATTTGTCCTTATCACCGACATACTTGATACATTTGGAAAGCTCGTGTAC 
GAGCGCATCTTTTCCATGTGTGTGGATAGCCGCAGCGTCTTACCAGATCACTTTTCTCCAGAGAATGCAAATGACACGGC 
CAAGGAAACATGCCTAAATTGGTTTTTCAAGATTGCCTCCATCAGGGAACTCATTCCAAGATTTTACGTGGAGGCATCCA 
TCCTGAAATGTAACAAATTCCTCTCCAAAACGGGAATTTCAGAGTGCCTGCCCCGGTTGACATGCATGATCAGAGGGATC 
GGAGACCCACTAGTGTCGGTGTATGCCCGTGCCTACCTGTGCCGGGTAGGCCATGCGAGTCACTGCCCTTGACGGCACGG 
CTGCCACCCGTCTCCTTGAATGTTCC 



The disclosed NOV8 nucleic acid sequence is localized to chromosome 16. 

A disclosed NOV8 polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 is 438 
amino acid residues and is presented using the one-letter amino acid code in Table 8B. Signal 
P, Psort and/or Hydropathy results predict that NOV8 does not contain a signal peptide and is 
likely to be localized to the mitochondrial matrix space with a certainty of 0.4363. 



Table 8B. Encoded NOV8 protein sequence (SEQ ID NO:38). 

MAPAGVVTRAVRSGELPLTSMASAENEACAVRSVACPSQAWRLQKVLCGRCGAASCPSQTWRPRGAGSGGVRMGSRADGP 
RTSGHVTGKMAVFPWHSRNRNYKAEFASCRLEAVPLEFGDYHPLKPITVTESKTKKVNRKGSTSSTSSSSSSSVVDPLSS 
VLDGTDPLSMFAATADPAAIAAAMDSSRRKRDRDDNSWGSDFEPV^ 

LAMSEKVRTRLEELDDFEEGSQKELLNLTQQDYVNRIEELNQSLKDAWASDQKVKALKIVIQCSKLLSDTSVIQFYPSKF 
VLITDILDTFGKLVYERIFSMCVDSRSVLPDHFSPENANDTAKETCLNWFFKIASIRELIPRFYVEASILKCNKFLSKTG 
I SEC L PRLTCMI RG IGDPLVS V YARA YLCRVGHASHC P 



The NOV8 amino acid sequence has 204 of 204 amino acid residues (100%) identical 
to, and 204 of 204 amino acid residues (100%) similar to, a Homo sapiens 824 amino acid 
residue FLJ21040 FIS, CLONE CAE10642 protein (ptnr:TREMBLNEW- ACC :B AB 1 4965)(E 



NOV8a is expressed in at least the following tissues: Adrenal Gland/Suprarenal gland, 
Amygdala, Cervix, Pituitary Gland, Thymus, Tonsils, Whole Organism, SeqCalling_celltypes: 
liver, spleen, testis, tumor. This information was derived by determining the tissue sources of 
the sequences that were included in the invention. SeqCalling sources: Adrenal 
Gland/Suprarenal gland, Amygdala, Cervix, Pituitary Gland, Thymus, Tonsils, Whole 
Organism; PublicEST sources: liver, spleen, testis, tumor. 



The disclosed NOV8 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 8C. 



Table 8C. BLAST results for NOV8 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|12858347|dbi IBAB 
31285.11 (AK018573) 


putative (Mus 
musculus] 


434 


317/343 
(92%) 


324/343 
(94%) 


le-178 


qil 14777378 Iref |XP 
040052.11 
(XM_040052) 


hypothetical 
protein XP_040052 
[Homo sapiens] 


824 


204/204 
(100%) 


204/204 
(100%) 


le-120 


qi|12847855|dbi IBAB 
27735.11 (AK011615) 


putative (Mus 
musculus] 


241 


213/244 
(87%) 


222/244 
(90%) 


le-108 
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gi | 15292597 |qbl AAK9 
3567.11 (AY052143) 


SD10311p 
(Drosophila 
melanogasterj 


942 


146/303 
(48%) 


(65%) 


ye-oy 


gi|7299081|qb|AAF54 
281.11 (AE003680) 


CG8202 gene 

product 
[Drosophila 
melanogaster] 


979 


134/303 
(44%) 


182/303 
(59%) 


le-56 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 8D. 

Table 8D. ClustalW Analysis of NOV8 

1) Novel NOV8 (SEQIDNO:38) 

2) eil 1 28583471dbilBAB3 1285.1 1 (AK018573) putative [Mus musculus] (SEQ ID NO:104) 

3 ) Ri|14777378lreflXP 040052. 1| (XM 040052) hypothetical protein XP 040052 [Homo sapiens] (SEQ ID 
NO: 105) ■ " 

4) gill28478551d bilBAB27735.ll (AK01 1615) putative [Mus musculus] (SEQ ID NO:106) 

5) gill5292597|g blAAK93567.1l (AY052143) SD103 1 Ip [Drosophila melanogaster] 
(SEQIDNO:107) 

6 ) Ri|7299081|gblAAF5428Lll (AE003680) CG8202 gene product [Drosophila melanogaster] (SEO ID 
NO: 108) 



NOV8 

gi|12858347J 
gi|14777378| 
gi|12847855| 
gi 1 15292597 | 
gi I 7299081 1 



10 20 30 40 50 

- ... I .... I . | | .... 1 .... | | | .... | .... | 

MAPAGVVTRAVRSGELPLTSMASAENEACAVRSVACPSQAWRLQKVLCGR 
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gi|14777378| 
gi|12847855| 
gi 1 15292597 | 
gi|7299081| 
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gi|12858347| 
gi|14777378| 
gi| 128478551 
gi|15292597| 
gi|7299081| 



NOV8 

gi| 128583471 
gi|14777378| 
gi|12847855| 
gil 15292597! 
gi|7299081| 
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gi|14777378l 
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gil 15292597 | 
gil 72990811 
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gi| 12858347| 
gi|14777378| 
gi|12847855| 
gi| 15292597| 
gi|7299081| 



NOV8 

gi 1 12858347 1 
gi|14777378| 
gi 1 12847855 | 
gi 1 15292597 1 
gi 1 7299081 1 
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gi 1 15292597 1 
gi|7299081| 



NOV8 

gi 1 12858347 | 
gi J 14777378 | 
gi 1 128478551 
gi 1 15292597 J 
gi I 7299081 1 



NOV8 

gi!12858347| 
gi 1 14777378 1 




360 

I .... I .... | 

MCVDSR|VLPDHFS] 
MCVDSRSALPDHFS 
MCVDSRSVLPDHFS 





460 



470 
..I.. 



480 



490 



500 
• .1 



gmGDTVgNCflVA 

gi 1 12847855 i ~-?^-™-ZZZZZZZZZZZZZZZZZZZZ* 

gi ! illllt !J ' 1 131$^ 



530 



540 



M0V8 
gi|12858347j 
gi|14777378| 



510 520 
-I | ,| | . f 

"ZZ -Bashcp 

GMgFQMsYHApBcALSSSPSLLSi 

gi i 1^47855 i ^r^™^^^ 

gi 1 152925971 
gi I 7299081 1 



SELLS 
ELPfi 



550 
..I 



glshSwr 
naiJln 



EI^AS^^Q^A^FI^BLL^-vjKsSLHTQI^LNECK^fcNNJ 



MGAi«LM 
KNNGA3LM 



N0V8 

gi| 128583471 
gi| 147773781 
gi 1 128478551 
gi 1 15292597 | 
gif 72990811 



N0V8 

gi 1 12858347 1 
gif 147773781 
gi 1 12847855 | 
gi 1 15292597 | 
gi I 7299081 1 



N0V8 

gi 1 12858347 1 
gi 1 14777378 | 
gi 1 12847855 1 
gi I 15292597| 
gi I 7299081 1 



560 
..!.. 



570 
I.... I.. 



580 



590 



600 
.1 



caeSv- 



MLALADPPE 



svm|afraefiatrsmdfigmikecdesgfpkhllfrslg: 

SVLlSFNSEFIATNALEFIALlNASETPGISKSQLLRSLGSCVSSCPPLQ 



610 
..I.. 



620 
..!.. 



630 



640 



650 
..I 



SDRLQILNEAWKVITKLKNPQDYINCAEVWVEYTCKHFT- 



EQRVTFLKAAFETINKLTDPNEYINCVETWAVFVSQYFT 

EQRVTFLKAAFETINKLTDPNEYINCVETWAVFVSQYFTVSFKSISKILS 



660 
. . I . . 



670 
. ; I . • 



680 



690 



700 
• - I 



KREVNTVLADVIKHMTPDRAFEDSYPQLQLIIKKVIAHFHDF 

I HE VNRLLGELNTRMCLG KAY E KH Y SQLQN I LTRI MQM y rq t 
MMLK S FYQ I HE VN RLLG ELNTRMC LGKA Y EKH YS QLQN I LT R I MQN Y RS I 



710 



720 



730 



740 



97 



750 



PCT/US01/48732 



WO 02/066643 PCT/USO 1/48732 

.... I I .... I 1 | | | | | 1 

NOV8 2. 

gi|12858347| 

gi | 14777378 | S VLFS VEKFLPFLDMFQKES VRVEVCKC IMDAFI KHQQEPTKDPVI LNAL 

gi|12847855| 

gi | 15292597 | ELLLIQPNFLPYLDLFQKESVRVEVCKNILSFYKQNSDEYTCDAVVTNAL 

gi | 7299081 | ELLLIQPNFLPYLDLFQKESVRVEVCKNILSFYKQNSDEYTCDAVVTNAL 
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gi 1 7299081 1 MYLGKILNDSVNALSVDDERRQIAQLINVFIHKVHFGNDLEQQLSFYVEA 
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gi 1 7299081 1 RGTFSNLDAVYVTLVHAACKLATRNRSKSTG FVKACIAYCFI 
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gi 1 7299081 1 TIPSIEAVQQQMNLYLLCGQLALQHLS DACFEAALQLVNELPAATV 
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gi|12847855| ____ 

gi 1 152925971 DFDGKPRSLEPFLVSYMCNILATLIVVPDSPEQGVLYFLRLLLEWGRHK 
gi I 7299081 1 DFDGKPRSLEPFLVSYMCNILATLIVVPDSPEQGVLYFLRLLLEWGRHK 
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gi| 128478551 

gi 1 15292597 | FKVDSSAPSIIYLHSLDMLYVQSLERFPYHIKGVVSNDDLYGHDPKFLQE 
gi I 7299081 1 FKVDSSAPSIIYLHSLDMLYVQSLERFPYHIKGWSNDDLYGHDPKFLQE 
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gi 1 15292597 | AQLA VNLWLL AN KAQS QL D VKTL PQT LRSVEIIY KQI K DAS P I RAQT I AK 
gi 1 7299081 1 AQLAVNLWLLANKAQSQLDVKTLPQTLRSVEIIYKQIKDASPIRAQTIAK 



NOV8 1111.111 

gil 128583471 

gil 14777378 | LQTRT 

gi | 12847855 | 

gil 15292597 | LLLRVRSS 

gil 7299081 | LLLRVRSS 
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The Seel -related proteins bind to syntaxin family t-SNAREs with high affinity, thus 
controlling the interaction of syntaxins with their cognate SNARE partners. Muncl8-2 is a 
Seel homologue enriched in epithelial cells and forms a complex with syntaxin 3, a t-SNARE 
5 localized to the apical plasma membrane. Mutational studies implied that Muncl 8-2 function 
in apical membrane trafficking involves aspects independent of the syntaxin 3 interaction 
(Riento et al., Muncl8-2, a functional partner of syntaxin 3, controls apical membrane 
trafficking in epithelial cells. J Biol Chem 275(18):13476-83, 2000). 

The Q-SNARE syntaxin 1 is a central component of the synaptic membrane fusion 

1 0 machinery. Syntaxin probably interacts with multiple proteins during synaptic vesicle 
exocytosis. In vitro, the tightest binding partners for syntaxin 1 are other SNAREs 
(synaptobrevin/VAMP and SNAP-25) and muncl8-l (also known as rbsecl/nsecl) (Matos et 
al, The relation of protein binding to function: what is the significance of muncl8 and 
synaptotagmin binding to syntaxin 1, and where are the corresponding binding sites? Eur J 

15 Cell Biol 79(6):377-82, 2000). 

Mintl (XI 1/human Lin-10) and Mint2 are neuronal adaptor proteins that bind to 
Muncl8-1 (n/rb-seel), a protein essential for synaptic vesicle exocytosis. Mintl has previously 
been characterized in a complex with CASK, another adaptor protein that in turn interacts with 
neurexins. Neurexins are neuron-specific cell surface proteins that act as receptors for the 

20 excitatory neurotoxin -latrotoxin. Hence, one possible function for Mintl is to mediate the 

recruitment of Muncl 8 to neurexins. In agreement with this hypothesis, it was shown that the 
cytoplasmic tail of neurexins captures Muncl 8 via a multiprotein complex that involves 
Mintl. Furthermore, it was demonstrated that both Mintl and Mint2 can directly bind to 
neurexins in a PDZ-domain mediated interaction. Various Mint and/or CASK containing 

25 complexes can be assembled on neurexins, and we demonstrate that Mintl can bind to 

Muncl8 and CASK simultaneously. These data support a model whereby one of the functions 
of Mints is to localize the vesicle fusion protein Muncl 8 to those sites at the plasma 
membrane that are defined by neurexins, presumably in the vicinity of points of exocytosis 
(Biederer and Sudhof, Mints as adaptors. Direct binding to neurexins and recruitment of 

30 muncl8. J Biol Chem 275(5 1):39803-6, 2000). 

The above defined information for NOV8 suggests that NOV8 may function as a 
member of a Muncl 8 protein family. Therefore, the NOV8 nucleic acids and proteins of the 
invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV8 compositions of 

35 the present invention will have efficacy for treatment of patients suffering from inflammatory 
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disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's 
disease; immunological disorders, AIDS; cancers including but not limited to lung cancer, 
colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; psoriasis; 
inflammatory skin disordersvascular disorders, hypertension, skin disorders, renal disorders 
including Alport syndrome, immunological disorders, tissue injury, cancers, fibrosis disorders, 
bone diseases, Ehlers-Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers- 
Danlos syndrome type V, osteogenesis imperfecta, Immuno therapy of inflammatory and 
infectious diseases such as ADDS, treatment of Neurologic diseases, Brain and/or autoimmune 
disorders like encephalomyelitis, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, and hematopoietic disorders, endocrine diseases, 
muscle disorders, wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, 
Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, multiple sclerosis; and Albright Hereditary Ostoeodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles de 
la Tourette syndrome. The NOV8 nucleic acid encoding Muncl8-like protein, and the 
Muncl8-like protein of the invention, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOV9 

NOV9 includes two novel Immunoglobulin-like proteins disclosed below. The 
disclosed proteins have been named NOV9a and NOV9b. 

NOV9a 

A disclosed NOV9a nucleic acid of 1514 nucleotides (also referred to 
SCI 3867351 1_A) encoding a novel Immunoglobulin-like protein is shown in Table 9A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 29- 
31 and ending with a TGA codon at nucleotides 13 19-1321. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon is underlined 
in Table 9A, and the start and stop codons are in bold letters. 
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Table 9A. NOV9a Nucleotide Sequence (SEQ ID NO:39) 



CTCTGTAAGGGCCAGAAGTGAGGCAGGGA TGGGGGTGTTGGATGCCTGGATGGGCCCAGAGGTCTC^^TrrrrrAf^nr:rt 
CAGGGGCCAAAGGTCCAGACCCCCCAAGTCCAGTGAGGGCAGTAGGGATTGGGTTGGGGGAAGATAACTGGGGGAAGGCC 
AGGGCCCGGCGCTTCCAGTGGCCGCTGCTGCTGCTGTGGGCGGCCGCGGCGGGGCCAGGGGCAGGACAGGAAGTACAGAC 
AGAGAACGTGACAGTGGCTGAGGGTGGGGTGGCTGAGATCACCTGCCGTCTGCACCAGTATGATGGGTCCATAGTTGTCA 
TCCAGAACCCAGCCCGGCAGACCCTCTTCTTCAATGGCACCCGTGCCTTGAAGGATGAGCGTTTCCAGCTTGAGGAGTTC 
TCCCCACGCCGGGTGCGGATCCGGCTCTCAGATGCCCGCCTGGAGGACGAGGGGGGCTATTTCTGCCAGCTCTACACAGA 
AGACACCCACCACCAGATTGCCACGCTCACGGTACTAGTGGCCCCAGAGAATCCTGTGGTGGAGGTCCGGGAGCAGGCGG 
TAGAGGGCGGCGAGGTGGAGCTCAGCTGCCTCGTTCCGCGGTCCCGTCCGGCTGCCACCCTGCGCTGGTACCGGGACCGC 
AAGGAGCTGAAAGGAGTGAGCAGCAGCCAGGAAAATGGCAAGGTCTGGAGCGTGGCAAGCACAGTACGGTTTCGTGTGGA 
CCGTAAGGACGACGGTGGTATCATCATCTGTGAGGCGCAGAACCAGGCGCTGCCCTCCGGACACAGCAAGCAGACGCAGT 
ACGTGCTGGATGTGCAGTACTCCCCCACGGCCCGGATTCATGCCTCCCAAGCTGTGGTGAGGGAGGGAGACACGCTGGTG 
TTGACGTGTGCTGTCACGGGGAACCCCAGGCCAAACCAGATCCGCTGGAACCGCGGGAATGAGTCTTTGCCGGAGAGGGC 
GGAGGCCGTGGGAGAGACGCTCACGCTGCCGGGTCTGGTATCCGCGGATAACGGCACCTACACTTGCGAGGCGTCCAATA 
AGCACGGCCATGCGAGGGCGCTCTACGTACTTGTGGTCTACGACCCTGGTGCGGTGGTAGAGGCTCAGACGTCGGTTCCC 
TATGCCATTGTGGGCGGCATCCTGGCGCTGCTGGTGTTTCTGATCATATGTGTGCTAGTGGGCATGGTCTGGTGCTCGGT 
ACGGCAGAAGGGTTCCTATCTGACCCACGAAGCCAGTGGCTTGGATGAACAGGGAGAAGCAAGAGAAGCCTTCCTCAATG 
GCAGCGACGGACACAAGAGGAAAGAGGAATTCTTCATCTG ACCCTATCCCCAGCCAGCCTAGGCCTGGGCCTGGGCTGGG 
GTCCCCCCCACTGCCAGCTGCAAGGAACCAGCAAAGACATTTACCAGAGTCTGGGATGGTGGGCTTCTCCCCCCACCACT 
AACACCTCAGACGCTTGGGCAGGGATGGGGGTGTTGGATGCCTGGATCTCTGTAAGGGCCAGAAGTGAGGGCCC 



The disclosed NOV9a nucleic acid sequence, maps to chromosome 19, has 510 of 852 
bases (59%) identical to a Mus musculus immunosuperfamily protein B12 mRNA from 
(gb:GENBANK-ID:AF061260|acc:AF061260) (E = 7.6e 21 ). 

A disclosed NOV9a polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 is 430 
amino acid residues and is presented using the one-letter amino acid code in Table 9B. Signal 
P, Psort and/or Hydropathy results predict that NOV9a contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.7300. The most likely cleavage 
site for a NOV9a peptide is between amino acids 66 and 67, at: GAG-QE. 



Table 9B. Encoded NOV9a protein sequence (SEQ ID NO:40). 



MGV LDAWMG P E VW V PQG AGAKG P D P PS P VRA VG I G LGE DNWGKARARRFQW PLLLLWAAAAG PGAGQE VQT ENVT V AEGG 

VAEITCRLHQYDGSIVVIQNPARQTLFFNGTRALKDERFQLEEFSPRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIATL 

TVLVAPENPVVEVREQAVEGGEVELSCLVPRSRPAATLRWYRDRKELKGVSSSQENGKVWSVASTVRFRVDRKDDGGIII 

CEAQNQALPSGHSKQTQYVLDVQYSPTARIHASQAWREGDTLVLTCAVTGNPRPNQIRWNRGNESLPERAEAVGETLTL 

PGLVSADNGTYTCEASNKHGHARALYVLVVYDPGAVVEAQTSVPYAIVGGILALLVFLIICVLVGMVWCSVROKGSYLTH 
EASGLDEQGEAREAFLNGSDGHKRKEEFFI 



The NOV9a amino acid sequence has 366 of 381 amino acid residues (96%) identical 
to, and 366 of 381 amino acid residues (96%) similar to, the Homo sapiens 381 amino acid 
residue F22162J protein (ptnr:SPTREMBL-ACC:Q9Y4A4) (E = 2.8e 191 ). 

NOV9a is expressed in at least the following tissues: Amygdala, Brain, Coronary 
Artery, Heart, Hippocampus, Hypothalamus, Kidney, Lung, Pituitary Gland, Spinal Chord, 
Substantia Nigra, Thalamus, Whole Organism, SeqCalling_celltypes: glioblastoma totaljetus 
schizo brain brain oligodendroglioma Fetal brain. This information was derived by 
determining the tissue sources of the sequences that were included in the invention. 
SeqCaliing sources: Amygdala, Brain, Coronary Artery, Heart, Hippocampus, Hypothalamus, 
Kidney, Lung, Pituitary Gland, Spinal Chord, Substantia Nigra, Thalamus, Whole Organism, 
PublicEST sources: glioblastoma totaljetus schizo brain brain oligodendroglioma Fetal brain. 
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In addition, NOV9a is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Mus musculus immunosuperfamily protein B12 mRNA 
(GENBANK-ID: gb:GENBANK-ID:AF061260|acc:AF061260): glioblastoma total_fetus 
schizo brain brain oligodendroglioma Fetal brain. 

NOV9b 

A disclosed NOV9b nucleic acid of 1 161 nucleotides (also referred to CGI 06625-02) 
encoding a novel Immunoglobulin-like protein is shown in Table 9C. An open reading frame 
lacking the signal peptide was identified beginning with an GCC codon at nucleotides 2-4 and 
ending with a TGA codon at nucleotides 1 1 57-1 1 59. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
9C, and the start and stop codons are in bold letters. 



Table 9C. NOV9b Nucleotide Sequence (SEQ ID NO:41) 



GGCCCGGCGCTTCCAGTGGCCGCTGCTGCTGCTGTGGGCGGCCGCGGCGGGGCCAGGGGCAGGACAGGAAGTACAGACRG 

AGAACGTGACAGTGGCTGAGGGTGGGGTGGCTGAGATCACCTGCCGTCTGCACCAGTATGATGGGTCCATAGTTGTCATC 

CAGAACCCAGCCCGGCAGACCCTCTTCTTCAATGGCACCCGTGCCTTGAAGGATGAGCGTTTCCAGCTTGAGGAGTTCTC 

CCCACGCCGGGTGCGGATCCGGCTCTCAGATGCCCGCCTGGAGGACGAGGGGGGCTATTTCTGCCAGCTCTACACAGAAG 

ACACCCACCACCAGATTGCCACGCTCACGGTACTAGTGGCCCCAGAGAATCCTGTGGTGGAGGTCCGGGAGCAGGCGGTA 

GAGGGCGGCGAGGTGGAGCTCAGCTGCCTCGTTCCGCGGTCCCGTCCGGCTGCCACCCTGCGCTGGTACCGGGACCGCAA 

GGAGCTGAAAGGAGTGAGCAGCAGCCAGGAAAATGGCAAGGTCTGGAGCGTGGCAAGCACAGTACGGTTTCGTGTGGACC 

GTAAGGACGACGGTGGTATCATCATCTGTGAGGCGCAGAACCAGGCGCTGCCCTCCGGACACAGCAAGCAGACGCAGTAC 

GTGCTGGATGTGCAGTACTCCCCCACGGCCCGGATTCATGCCTCCCAAGCTGTGGTGAGGGAGGGAGACACGCTGGTGTT 

GACGTGTGCTGTCACGGGGAACCCCAGGCCAAACCAGATCCGCTGGAACCGCGGGAATGAGTCTTTGCCGGAGAGGGCGG 

AGGCCGTGGGAGAGACGCTCACGCTGCCGGGTCTGGTATCCGCGGATAACGGCACCTACACTTGCGAGGCGTCCAATAAG 

CACGGCCATGCGAGGGCGCTCTACGTACTTGTGGTCTACGACCCTGGTGCGGTGGTAGAGGCTCAGACGTCGGTTCCCTA 

TGCCATTGTGGGCGGCATCCTGGCGCTGCTGGTGTTTCTGATCATATGTGTGCTAGTGGGCATGGTCTGGTGCTCGGTAC 

GGCAGAAGGGTTCCTATCTGACCCACGAAGCCAGTGGCTTGGATGAACAGGGAGAAGCAAGAGAAGCCTTCCTCAATGGC 
AGCGACGGACACAAGAGGAAAGAGGAATTCTTCATCTGACC 



The disclosed NOV9b nucleic acid sequence, maps to chromosome 19, has 557 of 931 
bases (59%) identical to a Mus musculus sgigsf mRNA for spermatogenic immunoglobulin 
superfamily protein (gb:GENBANK-ID:AB052293|acc:AB052293.1) (E = 2.1e' 26 ). 

A disclosed NOV9b polypeptide (SEQ ID NO:42) encoded by SEQ ID NO:41 is 385 
amino acid residues and is presented using the one-letter amino acid code in Table 9D. Signal 
P, Psort and/or Hydropathy results predict that NOV9b contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.4600. The most likely cleavage 
site for a NOV9b peptide is between amino acids 21 and 22, at: GAG-QE. 



Table 9D. Encoded NOV9b protein sequence (SEQ ID NO:42). 



ARRFQWPLLLLWAAAAGPGAGQEVQTENVTVAEGGVAEITCRI.HQYDGSIWIQNPARQTIiFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIATLTVLVAPENPVVEVREQAVEGGEVELSCLVPRSRPAATLRWYRDRK 
ELKGVSSSQENGKVWSVASTVRFRVDRKDDGGIIICEAQNQALPSGHSKQTQYVLDVQYSPTARIHASQAWREGDTLVI. 
TCAVTGNPRPNQIRWNRGNESLPERAEAVGETLTLPGLVSADNGTYTCEASNKHGHARALYVLWYDPGAWEAQTSVPY 
AIVGGILALLVFLIICVLVGMVWCSVRQKGSYLTHEASGLDEQGEAREAFLHGSDGHKRKEKFFT 
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The NOV9b amino acid sequence has 366 of 381 amino acid residues (96%) identical 
to, and 366 of 381 amino acid residues (96%) similar to, the Homo sapiens 381 amino acid 
residue F221 62_1 protein (ptnr:SPTREMBL-ACC:Q9Y4A4) (E = 3.7e l91 ). 

NOV9b is expressed in at least the following tissues: Amygdala, Brain, Coronary 
Artery, Heart, Hippocampus, Hypothalamus, Kidney, Lung, Pituitary Gland, Spinal Chord, 
Substantia Nigra, Thalamus, Whole Organism. This information was derived by determining 
the tissue sources of the sequences that were included in the invention. SeqCalling sources: 
Amygdala, Brain, Coronary Artery, Heart, Hippocampus, Hypothalamus, Kidney, Lung, 
Pituitary Gland, Spinal Chord, Substantia Nigra, Thalamus, Whole Organism, PublicEST 
sources: glioblastoma totalfetus schizo brain brain oligodendroglioma Fetal brain. In 
addition, NOV9b is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Mus musculus sgigsf mRNA for spermatogenic 
immunoglobulin superfamily protein (gb:GENBANK-DD:AB052293|acc:AB052293.1): Fetal 
brain. 

NOV9a and NOV9b are very closely homologous as is shown in the amino acid 
alignment in Table 9E. 

Table 9E Amino Acid Alignment of NOV9a and NOV9b 

10 20 30 40 50 

.... I .... I .... I I .... | .... | .... | | . . . . | | 

NOV9a MGVLDAWMGPEVWVPQGAGAKGPDPPSPVRAVGIGLGEDNWGKARgga^ 
NOV 9b WSSi 

60 70 80 90 100 
1 I I I I I f 1 | | 

NOV9a 

NOV9b 

110 120 130 140 150 

....| | | |. ... |.... |....|.. ..!....(. . ..j 

NOV9a 

NOV9b _____ 

160 170 180 190 200 
.....I I I I | | | | | | 

NOV9a 

NOV9b ___ 

210 220 230 240 250 
I t I I ) I I | I | 

NOV9a 

NOV9b 

260 270 280 290 300 
. — I 1 | I I I I I t 1 

NOV9a 
NOV9b 

310 320 330 340 350 

. . . . J | 1 .... | ... . | ... .1. ... | .... | .... | .... | 

NOV9a 

NOV9b ___ 

360 370 380 390 400 
j 1 1 | | | | | | | 

NOV9a 

NOV9b __________ 
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WPLLLLWAAAAGPGAGQEVQTENVTVAEGGVAEITCRLHQYDGSIVVIQK 
WPLLLLWAAAAGPGAGQEVQTENVTVAEGGVAEITCRLHQYDGSIVVIQN 



PARQTLFFNGTRALKDERFQLEEFSPRRVRI RLSDARLEDEGGYFCQLYT 
PARQTLFFNGTRALKDERFQLEEFSPRRVRIRLSDARLEPEGGYFCQLYT 



EDTHHQIATLTVLVAPENPVVEVREQAVEGGEVELSCLVPRSRPAATLRlv 
SDTHHQIATLTVLVAPENPVVEVREQAVEGGEVELSCLVPRSRPAATLRK 



YRDRKELKGVSSSQEMGKVWSVASTVRFRVDRKDDGGIIICEAQNQALPS 
YRDRKELKGVSSSQENGKVWSVASTVRFRVDRKDDGGI I ICEAQNQALPS 



5HSKQTQYVLDVQYSPTARIHASQAVVREGDTLVLTCAVTGNPRPNQIRW 
3 H S KQT Q Y V L DVQ Y S PT A R T H A 3 Q A V V R EG DT L V LTC A VT G M P R PM 0 1 RW 



mrgmeslperaeavgetltlpglvsad:igtytceasnkhgharalyvlvv 
mrg:jesl?eraeavgetltlpglvsad?;gtytceaskkhgharalyvlvv 



YDPGAVV EAQT S V ? Y A I V GG I L A L L V FL 1 1 C V LV GM V WC S V RQ KGS Y L T H 
YDPGAVVEAQTSVPYAIVGGILALLV F LI ICVLVGMVWCSVRQKGS YLTH 
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410 
. . I . . 



420 
. . | . . 



430 



NOV9a 
NOV9b 



2ASGLDEQGEAREAFLKG5DGHKRKEE 
SASGLDEQGEAREAFLNGSDGHKRKEE 



Homologies to any of the above NOV9 proteins will be shared by the other NOV9 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV9 is assumed to refer to both of the NOV9 proteins in general, unless otherwise noted. 

NOV9a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 9F. 



Table 9F. BLAST results for NOV9a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|3451335|gb|AAC32 
740.11 (AC005525) 


F22 162_1 [Homo 
sapiens] 


381 


366/381 
(96%) 


366/381 
(96%) 


0.0 


gi|7767239|qb!AAF69 
029.1IAF132811 1 
(AF132811) 


nectin-like 
protein 2 (Homo 
sapiens] 


442 


159/416 
(38%) 


242/416 
(57%) 


le-68 


gi|7657226|ref INP 0 
55148.11 
(NMJ)14333) 


immunoglobulin 

superfamily, 
member 4 [Homo 
sapiens] 


442 


158/416 
(37%) 


242/416 
(57%) 


2e-68 


gi|14328885| dbj | BAB 
60686.11 (AB052293) 


spermatogenic 
immunoglobulin 
superfamily 
protein [Mus 
musculus] 


445 


160/420 
(38%) 


243/420 
(57%) 


le-66 


gi 1 12851464 | dbi | BAB 


putative [Mus 
musculus] 


494 


160/431 
(37%) 


246/431 
(56%) 


5e-63 


29050.11 (AK013911) 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 9G. 



Table 9G Information for the ClustalW proteins 

1) NOV9a (SEQ ID NO:40) 

2 ) gil3451335leblAAC32740.il (ACO05525) F22162_l [Homo sapiens] (SEQ ID NO:109) 

3 ) gil7767239lgblAAF69029. 11AF13281 11 (AF13281 1) nectin-like protein 2 [Homo sapiensl 
(SEQIDNO:110) 

4 ) gi|7657226|ref1NP 055148.1| (NM 014333) immunoglobulin superfamily, member 4 [Homo sapiensl (SEQ 
IDNO:lll) 

5 ) Ri| 14328885|dbj|BAB60686. 1 1 (AB052293) spermatogenic immunoglobulin superfamily protein TMus 
musculus] (SEQ ID NO: 1 1 2) 

6) giU2851464ldbilBAB2905O.lf (AK01391 1) putative [Mus musculus] (SEQ ID NO:l 13) 



I 



10 20 30 40 50 

I .... I .... I .... I .... I .... I .• ... | .... | .... 1 
MGVLDAWMGPEVWgpQ@gG AKGPDPPSPVR0VGIG-- 



NOV9a 

gi|3451335| 

gi 1 77 67239 1 MASwgpsj 

gi 1 7 657226 1 MASwSjpsL 

gi 1 143288851 MASAvlpsfif 

gi 1 12851464 | CHDWS LLT PPPAHLISIS LA^RSgf G G S H RRQS EAGARHGEO 



NOV9a 

gi|3451335| 
gi 1 7767239 1 
giI7657226| 
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gi| 14328885J AAAAAPPGlflLfcLL 

gi 1 128514 64 | CGGTAVAAAAAPPGL@L§LL 



NOV9a 

gi|3451335| 
gi|7767239| 
gi|7657226| 
gil 143288851 
gi|12851464| 



NOV9a 

gi|3451335| 
gif 77672391 
gi|7657226| 
gi|14328885| 
gi|12851464| 



N0V9a 

gi|3451335| 
gi|7767239| 
gi|7657226| 
gi|14328885| 
gi|12851464 | 



N0V9a 

gi|3451335| 
gi|7767239| 
gi|7657226| 
gi| 143288851 
gi|12851464| 



N0V9a 

gi|3451335| 

gi|7767239| 

gi|7657226| 

gi|14328885| 

gi|12851464| 




160 



170 




DTHHQI 
IDTHHQI 

PPQESYTHI 
a PPQESYTg|| 
I0PPQESY' 
gPPQESY' 





360 



370 



380 



390 



N0V9a 


MGTYj 


jCEASK 


giJ3451335| 


wgty! 


CEASN 


gil 77672391 


MGTYl 


CEASK 


gi|7657226| 


MGTYJ 


CEASN 


gi|14328885| 


MGTYJ 


CEASK 


gi!12851464| 


mgty' 


jCEASN 



N0V9a 

gi|3451335| 
gil 7767239 | 
gil 7657226 | 
gil 14328885 | 
gi|12851464| 



NOV9a WCS 

gi|3451335| WCS 

gil 7767239 1 RYJ 

gil 7657226 1 RYFi 

gil 14328885 | RYFi 

gil 12851464 | RYF, 



410 
..I. 




GESRL1 
DPPTTI 
DPPTTI 
DPPTTI 
DPPTTI 




430 



400 
..I. ...| 
DPGAjHMEA 
GGGGAPDPGAjBjEA 

ttttttttttS3t I 
ttttttttttSti 

TTTTTTTTTT§3tI 
TTTTTTTTTT^T I 

440 450 



SRAGEEGSI 

SRAGEEGSI 

SRAGEEGTIG, 

T ATT E P A VH DS RAGEEGT 1 1 
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Tables 9H - 9P list the domain description from DOMAIN analysis results against 
NOV9. This indicates that the NOV9 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 9H. Domain Analysis of NOV9a 

qnl I Smart ) smart00408 , IGc2, Immunoglobulin C-2 Type (SEQ ID NO: 114) 
Length = 63 residues, 100.0% aligned 

Score = 63.2 bits (152), Expect = 3e-ll 
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NOV9a 278 REGDTLVLTCAVTGNPRPNQIRWNRGNESLPE-RAEAVGETLTLPGLVSADNGTYTCEAS 336 

II+++ Ml +1 + 1 II I I + + III I II 111+ + | + | III I 
00408 1 LEGESVTLTCPASGDPVPN-ITWLKDGKPLPESRWASGSTLTIKNVSLEDSGLYTCVAR 59 

NOV9a 337 NKHG 340 
I I 

00408 60 NSVG 63 



Table 91. Domain Analysis of NOV9a 

gnl I Smart I smart00408 / IGc2, Immunoglobulin C-2 Type (SEQ ID NO: 115) 
Length = 63 residues, 96.8% aligned 
Score = 40.4 bits (93), Expect = 2e-04 



NOV9a 179 EGGEVELSCLVPRSRPAATLRWYRDRKELKGVSSSQENGKVWSVASTVRFRVDRKDDGGI 238 

II I l + l I + I +1 I I I 1+ + +11 + 

00408 2 EGESVTLTCPA-SGDPVPNITWLKDGKPLPESRVVASG STLTIKNVSLEDSGL 53 



NOV9a 239 



00408 54 



IICEAQNQA 

I l + l 
YTCVARNSV 



247 



62 



Table 9J. Domain Analysis of NOV9a 

gnl | Smart | smart00409 , IG, Immunoglobulin (SEQ ID NO: 116) 
Length = 86 residues, 98.8% aligned 

Score = 60.5 bits (145), Expect = 2e-10 



NOV9a 273 



00409 



NOV9a 326 



00409 61 



SQAWREGDTLVLTCAVTGNPRPNQIRWNRGNESL PERAEAVGE TLTLPGLVS 

l + l I+++ l + l +1 I I I + I + I | I I 1+ + 

PSVTVKEGESVTLSCEASGNPPP-TVTWYKQGGKLLAESGRFSVSRSGGNSTLTISNVTP 

ADNGTYTCEASNKHGHARALYVLWY 351 

l+lllll l+l I I + II 
EDSGTYTCAATNSSGSASSGTTLTVL 86 



325 



60 



Table 9K. Domain Analysis of NOV9a 

gnl | Smart | smart00409 , IG, Immunoglobulin (SEQ ID NO: 117) 
Length =86 residues, 98.8% aligned 

Score = 44.7 bits (104), Expect =* le-05 



NOV9a 72 ENVTVAEGGVAEITCRLHQYDGSIWIQNPARQTLFFNGTRALKDERFQLEEFSPRRVRI 131 

+ IMII ++I I +1+1 11+ I + 

00409 2 PSVTVKEGESVTLSCEASGNPPPTVTWYKQGGKLLAESG RFSVSR-SGGNSTL 53 

NOV9a 132 RLSDARLEDEGGYFCQLYTED-THHQIATLTVL 163 

+1+ II I I I + Mill 

00409 54 TISNVTPEDSGTYTCAATNSSGSASSGTTLTVL 86 
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Table 9L. Domain Analysis of NOV9a 

gnl 1 Smart j smart00409 . IG, Immunoglobulin (SEQ ID NO: 118) 
Length =86 residues, 77.9% aligned 

Score = 36.6 bits (83), Expect = 0.003 

NOV9a 177 AVEGGEVELSCLVPRSRPAATLRWYRDRKELKGVSSSQENGKVWSVASTVRFRVD — RKD 234 

II I ill I 1+ I 1+ +| + • | + + 

00409 6 VKEGESVTLSCEAS-GNPPPTVTWYKQGGKL LAESGRFSVSRSGGNSTLTISNVTPE 61 

NOV9a 235 DGGIIICEAQN 245 

I I Ml 
00409 62 DSGTYTCAATN 72 



Table 9M. Domain Analysis of NOV9a 

gnl |Pfam|pfam00047 , ig, Immunoglobulin domain. Members of the 
immunoglobulin* superfamily are found in hundreds of proteins of 
different functions. Examples include antibodies, the giant muscle 
kinase titin and receptor tyrosine kinases. Immunoglobulin-like 
domains may be involved in protein-protein and protein-ligand 
interactions. The Pfam alignments do not include the first and last 
strand of the immunoglobulin-like domain. (SEQ ID NO: 119) 
Length = 68 residues, 100.0% aligned 
Score =38.9 bits (89), Expect = 6e-04 



NOV9a 180 



00047 



GGEVELSCLVPRSRPAATLRWYRDRKELKGVSSSQE NGKVWSVASTVRFRVDRKDD 

I 11 + 11 I 1+ I I I I I++ + I 1+ |+ + ++ +| 

GESVTLTCSVSGYPPDPTVTWLRDGKEIELLGSSESRVSSGGRFSISSLSLTISSVTPED 



235 



60 



NOV9a 236 GGIIICEA 243 
I I 

00047 61 SGTYTCW 68 



Table 9N. Domain Analysis of NOV9a 



gnl 1 Pfa mlpfam00047 , ig, Immunoglobulin domain. (SEQ ID NO: 120) 
Length = 68 residues, 100.0% aligned 
Score =38.9 bits (89), Expect = 6e-04 



NOV9a 280 GDTLVLTCAVTGNPRPNQIRWNRGNE SLPERAEAVGETLTLPGLVSAD 

I+++ lll+l+l | + || + , | +||+ + , 

1 GESVTLTCSVSGYPPDPTVTWLRDGKEIELLGSSESRVSSGGRFSISSLSLTISSVTPED 

328 NGTYTCEA 335 
+ 1 I I I I 

00047 61 SGTYTCW 68 



00047 



NOV9a 



327 



60 



Table 90. Domain Analysis of NOV9a 



gnl | Smart 1 smart00294 , 4.1m, putative band 4.1 homologues' bindinq 

motif (SEQ ID NO: 121) 

Length = 19 residues, 100.0% aligned 

Score =38.5 bits (88), Expect = 8e-04 ^^^^^ 



NOV9a 



386 MVWCSVRQKGSYLTHEASG 404 
I I +1 I I I I I I 

00294 1 MYRYKHRDEGSYHTHEPKG 19 
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Table 9P. Domain Analysis of NOV9a 

qnl 1 Smart 1 smart00406 , IGv, Immunoglobulin V-Type (SEQ ID NO: 122) 
Length = 80 residues, 97.5% aligned 

Score =37.0 bits (84), Expect = 0.002 



NOV9a 


82 


AEITCRLHQYDGSIWI QNPARQTLFF NGTRALKDERFQL-EEFSPRRV 


129 










00406 


2 


VTLSCKASGFTFSSYYVSWVRQPPGKGLEWLGYIGSDVSYSEASYKGRVTISKDNSKNDV 


61 


NOV9a 


130 


R I R LS DARLE DEGG Y FCQ 147 








+ +1+ l+l 1 1 l+l 




00406 


62 


SLTISNLRVEDTGTYYCA 79 





The effect of rIL-4 on the expression of low affinity receptor for the Fc part of IgE (Fc 
epsilon R2/CD23) and class II MHC antigens on Burkitfs lymphoma (BL) cell lines was 
5 investigated. Some of the BL lines contained low percentages of CD23 and HLA-DQ-positive 
cells, but virtually all cells expressed HLA-DR. IL-4 induced CD23 and class II MHC Ag 
expression on 7 of 9 BL. Optimal CD23 and class II MHC expression was observed after 48- 
72 h of incubation. Induction of CD23 and class II MHC Ag in the BL cell line BL2 by IL-4 
was confirmed at the specific mRNA level. Significant activation of HLA-DQ mRNA was 

10 obtained after 6 h of incubation with IL-4 and gradually increased during prolonged 

incubation. Maximal induction of mRNA transcription occurred after 48 to 72 h. Optimal 
induction of HLA-DR and CD23 transcription in BL2 was also observed after 48 to 72 h. The 
induction of CD23 and class II MHC Ag seems to be specific for IL-4, because rIL-1, rIL-2, 
rIFN-gamma, recombinant granulocyte-macrophage-CSF, and a commercial source of low 

15 m. w. B cell growth factor were ineffective. In addition, the expression of class I MHC Ag, the 
transferrin receptor, CD38, CD25, CD10, CD20, and CD21 were not affected by IL-4. 
Interestingly, IFN-gamma and PGE2 suppressed the IL-4-induced membrane expression of 
CD23 and class II MHC Ag in a dose-dependent way. IFN-gamma also blocked IL-4-induced 
CD23 mRNA transcription in BL2 completely, whereas PGE2 (10(-7) M) was partially 

20 inhibitory. The induction of CD23 and class H MHC Ag by IL-4 required intact protein 

synthesis as shown by its inhibition by cycloheximide. These results indicate that the induction 
of CD23 and class II MHC Ag by IL-4 is regulated in a coordinated way (Rousset et al., 
Regulation of Fc receptor for IgE (CD23) and class II MHC antigen expression on Burkitfs 
lymphoma cell lines by human IL-4 and IFN-gamma. J Immunol 140(8):2625-32, 1988). 

25 The B cell surface triggers) and the molecular mechanism(s) of somatic 

hypermutation remain unknown, partly because of the lack of amendable in vitro models. 
Recently, however, it was reported that upon B cell receptor cross-linking and coculture with 
activated T cells, the Burkitfs lymphoma cell line BL2 introduces mutations in its IgVH gene 
in vitro. The relevance of a culture model is confirmed by establishing that the entire spectrum 

108 



WO 02/066643 PCT/USO 1/48732 

of somatic mutations observed in vivo, including insertions and deletions, could be found in 
the DNA of BL2 cells. Additionally, it was showed that among four human B cell lines, only 
two with a centroblast-like phenotype can be induced to mutate. Triggering of somatic 
mutations in BL2 cells requires intimate T-B cell contacts and is independent of CD40-CD40- 
ligand (CD40L) interactions as shown by 1) the lack of effect of anti-CD40 and/or anti- 
CD40L blocking Abs on somatic mutation and 2) the ability of a CD40L-deficient T cell clone 
(isolated from an X-linked hyper-IgM syndrome patient) to induce somatic mutation in B cell 
receptor-engaged BL2 cells. Thus, the in vitro model reveals that T-B cell membrane 
interactions through surface molecules different from CD40-CD40L can trigger somatic 
hypermutation (Denepoux et al., T cells can induce somatic mutation in B cell receptor- 
engaged BL2 Burkitt's lymphoma cells independently of CD40-CD40 ligand interactions. J 
Immunol 164(3): 1306-13, 2000). 

A hybridoma-derived monoclonal antibody, produced by immunization with the 
Burkitt's tumor-derived B-lymphoblastoid cell line, B35M, was previously shown to detect a 
68,000 dalton surface membrane protein, BL2, on the surface of peripheral blood B cells, 
which is absent from thymocytes, T cells, and granulocytes. In a recent study, the expression 
and distribution of BL2 on benign and malignant human lymphoid cells was investigated. 
Indirect immunofluorescent assay with this monoclonal antibody demonstrated that BL2 is 
expressed by cells within the fetal liver and by a variable proportion of lymph node, tonsil, and 
spleen B cells, but not by T cells. The neoplastic cells isolated from 18 T-cell malignancies 
were BL2- . BL2 was was heterogeneously expressed by a variable proportion of the 
malignant cells in 29/32 cases of B-chronic lymphocytic leukemia and 33/38 cases of B-cell 
lymphomas, but appeared to be lost in the terminal stages of B-cell differentiation, as 
myeloma plasma cells were BL2- . BL2 expression was not limited to B cells of a particular 
surface immunoglobulin isotype. Immunofluorescent staining for BL2 in cryostat tissue 
sections demonstrated that the majority, but not all, germinal center and interfollicular Ia+ 
(non-T) cells are BL2+. These findings suggested that BL2 is a B-cell lineage-specific 
differentiation marker that may be useful in the study of B-cell ontogeny and in defining 
subgroups of the B-cell malignancies (Knowles et al., A new human B-lymphocyte surface 
antigen (BL 2) detectable by a hybridoma monoclonal antibody: distribution on benign and 
malignant lymphoid cells. Blood 1983 Jul;62(l):191-9, 1983). 

The protein similarity information, expression pattern, and map location for the NOV9 
suggest that NO V9 may have important structural and/or physiological functions characteristic 
of the Immunoglobulin protein family. Therefore, the NOV9 nucleic acids and proteins of the 
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invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV9 compositions of 
the present invention will have efficacy for treatment of patients suffering from inflammatory 
disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's 
disease; immunological disorders, AIDS; cancers including but not limited to lung cancer, 
colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; psoriasis; 
inflammatory skin disordersvascular disorders, hypertension, skin disorders, renal disorders 
including Alport syndrome, immunological disorders, tissue injury, cancers, fibrosis disorders, 
bone diseases, Ehlers-Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers- 
Danlos syndrome type V, osteogenesis imperfecta, Immuno therapy of inflammatory and 
infectious diseases such as ADDS, treatment of Neurologic diseases, Brain and/or autoimmune 
disorders like encephalomyelitis, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, and hematopoietic disorders, endocrine diseases, 
muscle disorders, wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, 
Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, multiple sclerosis; and Albright Hereditary Ostoeodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles de 
la Tourette syndrome. The NOV9 nucleic acid encoding Immunoglobulin-like protein, and 
the Immunoglobulin-like protein of the invention, or fragments thereof, may further be useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. 

NOV10 

NOV10 includes three novel Type II Cytokeratin-like proteins disclosed below. The 
disclosed proteins have been named NOVlOa, NOVlOb and NOVlOc. 

NOVlOa 

A disclosed NOVlOa nucleic acid of 1782 nucleotides (also referred to 
GSAC055715.12JD) encoding a Type II Cytokeratin-like protein is shown in Table 10A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 63- 
65 and ending with a TAA codon at nucleotides 1710-1712. Putative untranslated regions 
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upstream from the intiation codon and downstream from the termination codon are underlined 
in Table 10A, and the start and stop codons are in bold letters. 



Table 10A. NOVlOa Nucleotide Sequence (SEQ ID NO:43) 

CAGAACCTTTTGGGATTTTGCCTTCCTCCCTCCCGCATCTGAGCTTTGTCTCCACCAGCAACA TGAGCCGCCAATTCACC 
TGCAAGTCGGGAGCTGCCGCCAAGGGGGGCTTCAGTGGCTGCTCAGCTGTGCTCTCAGGGGGCAGCTCATCCTCCTTCCG 
GGCAGGGAGCAAAGGGCTCAGTGGGGGCTTTGGCAGCCGGAGCCTCGCAGGGAGCAAAGGGCTCAGTGGGGGCTTTGGCA 
GCCGGAGCCTCTACAGCCTGGGGGGTGTCCGGAGCCTCAATGTGGCCAGTGGCAGCGGGAAGAGTGGAGGCTATGGATTT 
GGCCGGGGCCGGGCCAGTGGCTTTGCTGGAAGCATGTTTGGCAGTGTGGCCCTGGGGCCTGTGTGCCCAACTGTATGCCC 
ACCTGGAGGCATCCACCAGGTTACCATCAATGAGAGCCTCCTGGCCCCCCTCAACGTGGAGCTGGACCCCAAGATCCAGA 
AAGTGCGTGCCCAGGAGCGAGAGCAGATCAAGGCTCTGAACAACAAGTTCGCCTCCTTCATCGACAAGGTGCGGTTCCTG 
GAGCAGCAGAACCAGGTACTGGAGACCAAGTGGGAGCTGCTGCAGCAGCTGGACCTGAACAACTGCAAGAACAACCTGGA 
GCCCATCCTCGAGGGCTACATCAGCAACCTGCGGAAGCAGCTGGAGACGCTGTCTGGGGACAGGGTGAGGCTGGACTCGG 
AGCTGAGGAATGTGCGGGACGTAGTGGAGGACTACAAGAAGAGGTATGAGGAGGAAATCAACAAGCGGACAGCAGCAGAG 
AACGAGTTTGTGCTGCTCAAGAAGGATGTGGATGCTGCTTACGCCAATAAGGTGGAACTGCAGGCCAAGGTGGAATCCAT 
GGACCAGGAGATCAAGTTCTTCAGGTGTCTCTTTGAAGCCGAGATCACTCAGATCCAGTCCCACATCAGTGACATGTCTG 
TCATCCTGTCCATGGACAACAACCGGAACCTAGACCTGGACAGCATCATTGACGAAGTCCGCACCCAGTATGAGGAGATT 
GCCTTGAAGAGTAAGGCCGAGGCTGAGGCCCTGTACCAGACCAAGTTCCAAGAGCTTCAGCTGGCAGCTGGCAGGCATGG 
GGACGACCTCAAAAACACCAAGAATGAAATCTCGGAGCTCACTCGGCTCATCCAGAGAATCCGCTCAGAGATCGAGAACG 
TGAAGAAGCAGGCTTCCAACCTGGAGACAGCCATCGCTGATGCTGAGCAGCGGGGAGACAACGCCCTGAAGGATGCCCGG 
GCCAAGCTGGACGAGCTGGAGGGCGCCCTGCACCAGGCCAAGGAGGAGCTGGCACGGATGCTGCGCGAGTACCAGGAGCT 
CATGAGCCTGAAGCTGGCCCTGGACATGGAGATCGCCACCTATCGCAAGCTACTGGAGAGCGAGGAGTGCAGGATGTCAG 
GAGAATTTCCCTCCCCTGTCAGCATCTCCATCATCAGCAGCACCAGTGGCGGCAGTGTCAGTGGCTATGGCGGTGCCAGT 
GGTGTCGGCAGTGGCTTAGGCCTGGGTGGAGGAAGCAGCTACTCCTATGGCAGTGGTCTTGGCGTTGGAGGTGGCTTCAG 
TTCCAGCAGTGGCAGAGCCATTGGGGGTGGCCTCAGCTCTGTTGGAGGCGGCAGTTCCACCATCAAGTACACCACCACCT 
CCTCCTCCAGCAGGAAGAGCTATAAGCACTA AAGTGCGTCTGCTAGCTCTCGGTCCCACAGTCCTCAGGCCCCTCTCTGG 
CTGCAGAGCCCTCTCCTCAGGT ~ 



The disclosed NOV 10a nucleic acid sequence, localized to chromosome 12, has 1255 
of 1478 bases (84%) identical Mus musculus type II cytokeratin mRNA (gb:GENBANK- 
ID:AB033744|acc:AB033744.1) (E = 5.2e 23] ). 

A disclosed NOV 10a polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 is 549 
amino acid residues and is presented using the one-letter amino acid code in Table 10B. 
Signal P, Psort and/or Hydropathy results predict that NOVlOa does not contain a signal 
peptide and is likely to be localized in the cytoplasm with a certainty of 0.4500. 



Table 10B. Encoded NOVlOa protein sequence (SEQ ID NO:44). 

MSRQFTCKSGAAAKGGFSGCSAVLSGGSSSSFRAGSKGLSGGFGSRSLAGSKGLSGGFGSRSLYSLGGVRSLNVASGSGK 
SGGYGFGRGRASGFAGSMFGSVALGPVCPTVCPPGGIHQVTINESLLAPLNVELDPKIQKVRAQEREQIKALNNKFASFI 
DKVRFLEQQNQVLETKWELLQQLDLNNCKNNLEPILEGYISNLRKQLETLSGDRVRLDSELRNVRDWEDYKKRYEEEIN 
KRTAAENEFVLLKKDVDAAYANKVELQAKVESMDQEIKFFRCLFEAEITQIQSHISDMSVILSMDNNRNLDLDSIIDEVR 
TQYEEIALKSKAEAEALYQTKFQELQLAAGRHGDDLKNTKNEISELTRLIQRIRSEIENVKKQASNLETAIADAEQRGDN 
ALKDARAKLDELEGALHQAKEELARMLREYQELMSLKLALDMEIATYRKLLESEECRMSGEFPSPVSISIISSTSGGSVS 
G YGG ASG VG SGLG LGGG S S YS YG S GLG VGGG FS S S S G RAI GGGLSS VGGGS ST I K YTTTS S S S RKS YKH 

The NOVlOa amino acid sequence has 440 of 519 amino acid residues (84%) identical 
to, and 465 of 5 19 amino acid residues (89%) similar to, a Mus musculus 524 amino acid 
residue Type II cytokeratin (ptnr:SPTREMBL-ACC:Q9R0H5) (E = 4.6e 221 ). 

NOVlOa is expressed in at least the following tissues: skin, muscle, bone, cartilage, 
Colon carcinoma, lung. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Genomic Clone sources, Literature sources, and/or RACE sources. In 
addition, NOVlOa is predicted to be expressed in the following tissues because of the 
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expression pattern of a closely related Mus musculus mRNA for type II cytokeratin 
(GENBANK-ID: gb:GENBANK-ID:AB033744 |acc:AB033744.1):skin, muscle, bone, 
cartilage, Colon carcinoma, lung. 



NOVlOb 



A disclosed NOVlOb nucleic acid of 1601 nucleotides (also referred to 
GSAC055715_C) encoding a Type II Cytokeratin-like protein is shown in Table 10C. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 66- 
68 and ending with a TGA codon at nucleotides 1599-1601. A putative untranslated region 
upstream from the intiation codon is underlined in Table 10C, and the start and stop codons 
are in bold letters. 



Table 10C. NOVlOb Nucleotide Sequence (SEQ ID NO:45) 

CAGGAGGGATTCATGGGGAGTTCACGGTGGAACAGACAAAAATCTCGCACCGGTACTTGCGAGCCA TGAGCCGCCAACTG 
ACCCATTTCCCCCGCGGGGAGCGCCTGGGCTTCAGCGGTTGCTCCGCGGTCCTCTCTGGCGGGATCGGCAGCAGCTCCGC 
CTCATTCCGGGCCCGGGTCAAGGGCTCGGCCTCCTTTGGCAGCAAGAGCCTCTCCTGCCTTGGGGGCAGCCGAAGCCTGG 
CGCTCAGCGCTGCTGCACGGCGGGGCGGCGGCCGCCTGGGCGGCTTCGTGGGCACCGCCTTCGGCAGCGCCGGGCTGGGG 
CCC AAGTGTCCC TCCGTGTGCC C ACCCGGGGGC ATCCC TC AGGTC ACCGTC AAC AAGAGCC TCC TGGCCCCGCTC AAC GT 
GGAGATGGACCCCGAGATCCAGAGGGTGCGCGCCCAGGAGCGGGAGCAGATCAAGGCGCTAAACAACAAGTTCGCCTCCT 
TCATCGACAAGGTGCGGTTCCTGGAGCAGCAGAATCAGGTGCTAGAGACCAAGTGGAACCTCCTACAGCAGCTGGACTTG 
AACAACTGCAGGAAGAACCTGGAGCCCATTTATGAGGGCTACATCAGCAACCTGCAGAAGCAGCTGGAGATGCTGTCTGG 
GGACGGGGTGAGGCTGGATTCGGAGCTGAGGAACATGCAGGATTTGGTGGAGGACTACAAGAAGAGATATGAGGTGGAGA 
TTAACAGACGCACAGCTGCTGAGAATGAGTTTGTGGTGCTCAAGAAGGACGTGGATGCTGCTTACATGAATAAGGTTGAG 
CTCCAGGCCAAGGTGGACTCCTTGACAGATGAGATTAAATTCTTCAAGTGCCTTTATGAAGGGGAGATCACTCAGATCCA 
GTCCCACATCAGCGACACGTCCATCGTCCTGTCAATGGACAACAACCGGGATCTGGACCTGGACAGCATCATTGCCGAGG 
TCCGTGCCCAGTACGAGGAGATTGCCCTAAAGAGCAAGGCCGAGGCTGAGACCCTGTACCAGACCAAGATCCAGGAGCTG 
CAGGTCACAGCAGGCCAGCATGGGGATGACCTCAAGCTCACCAAGGCTGAAATCTCTGAGCTCAACCGCCTGATCCAGAG 
GATCCGCTCAGAGATAGGGAATGTGAAGAAGCAGTGTGCCGATCTGGAGACGGCCATCGCCGACGCTGAACAGCGGGGGG 
ACTGCGCCCTGAAAGATGCCCGGGCCAAGCTGGATGAGCTGGAGGGCGCCCTGCACCAGGCCAAGGAGGAGCTGGCACGG 
ATGCTGCGTGAGTACCAGGAGCTCGTGAGCCTGAAGCTGGCCCTGGATATGGAGATCGCCACCTACCGCAAGCTGCTGGA 
GAGCGAGGAGTGCAGGATGTCTGGCGAATATCCAAATTCTGTGAGCATCTCCGTCATCAGCAGCACCAATGCTGGGGCAG 
GAGGGGCTGGCTTCAGCATGGGCTTTGGCGCCTCAAGCAGTTATAGCTACAAAACTGCAGCTGCAGACGTCAAGACCAAA 
GGCAGCTGTGGCAGTGAGCTCAAGGATCCCCTTGCCAAAACCTCGGGGAGCAGCTGTGCCACCAAAAAGGCCTCCAGATG 



The disclosed NOVlOb nucleic acid sequence, localized to chromosome 12, has 1004 
of 1224 bases (82%) identical Mus musculus type H cytokeratin mRNA (gb:GENBANK- 
ID:AB033744|acc:AB033744.1) (E - 4.8e l76 ). 

A disclosed NOVlOb polypeptide (SEQ ID NO:46) encoded by SEQ ID NO:45 is 51 1 
amino acid residues and is presented using the one-letter amino acid code in Table 10D. 
Signal P, Psort and/or Hydropathy results predict that NOVlOb does not contain a signal 
peptide and is likely to be localized in the cytoplasm with a certainty of 0.4500. 



Table 10D. Encoded NOVlOb protein sequence (SEQ ID NO:46). 

MSRQLTHFPRGERLGFSGCSAVLSGGIGSSSASFRARVKGSASFGSKSLSCLGGSRSLALSAAARRGGGRLGGrVGTAFG 
SAGLGPKCPSVCPPGGIPQVTVNKSLLAPLNVEMDPEIQRVRAQEREQIKALNNKFASFIDKVRFLEQQNQVLETKWNLL 
QQLDLNNCRKNLEPIYEGYISNLQKQLEMLSGDGVRLDSELRNMQDLVEDYKKRYEVEINRRTAAENEFVVLKKDVDAAY 
MNKVELQAKVDSLTDEIKFFKCLYEGEITQIQSHISDTSIVLSMDNNRDLDLDSIIAEVRAQYEEIALKSKAEAETLYQT 
KIQELQVTAGQHGDDLKLTKAEISELNRLIQRIRSEIGNVKKQCADLETAIADAEQRGDCALKDARAKLDELEGALHQAK 
E EL ARMLRE Y QEL VS L KLAL DME I AT YRKLL E S EEC RMSG E YPNSVSISVIS 5 TN AG AGG AG F5MG FGAS S S YS YKT AAA 
DVKTKGSCGSELKDPLAKTSGSSCATKKASR 
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The NOVlOb amino acid sequence has 380 of 524 amino acid residues (72%) identical 
to, and 430 of 524 amino acid residues (82%) similar to, a Mus musculus 524 amino acid 
residue Type II cytokeratin (ptnr.SPTREMBL-ACC:Q9R0H5) (E = Lie 185 ). 

NOVlOb is expressed in at least the following tissues: skin, muscle, bone, cartilage, 
5 Colon carcinoma, lung. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Genomic Clone sources, Literature sources, and/or RACE sources. In 
addition, NOVlOb is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Mus musculus mRNA for type II cytokeratin 
10 (GENBANK-ED: gb:GENBANK-ID:AB033744 |acc:AB033744.1):skin, muscle, bone, 
cartilage, Colon carcinoma, lung. 



NOVlOc 



A disclosed NOV 10c nucleic acid of 1606 nucleotides (also referred to 
GSAC055715_B) encoding a Type II Cytokeratin-like protein is shown in Table 10E. An open 
1 5 reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
ending with a TAG codon at nucleotides 1515-1517. A putative untranslated region 
downstream from the termination codon is underlined in Table 10E, and the start and stop 
codons are in bold letters. 



Table 10E. NOVlOc Nucleotide Sequence (SEQ ID NO:47) 

ATGAGCCGCCAATTCACCTACAAGTCGGGAGCTGCTGCCAAGGGGGGCTTCAGCGGCTGCTCCGCTGTGCTCTCAGGGGG 
CAGCTCATCCTCCTACCGAGCAGGGGGCAAAGGGCTCAGTGGAGGCTTCAGCAGTCGGAGCCTTTACAGCCTGGGGGGTG 
CCCGGAGCATCTCTTTCAATGTGGCCAGTGGCAGTGGGTGGGCAGGAGGCTATGGATTTGGCCGGGGCCGGGCCAGTGGC 
T TTGCTG GC AGC ATGT TTGGC AGTGTGGCCTTGGGGT C CGTGTGTC C GTCGTTGTGCCCGCCCGGGGGTATCC ATC AGGT 
CACCATCAACAAGAGCCTCCTGGCACCCCTGAACGTGGAGCTGGACCCTGAAATCCAGAAAGTGCGTGCCCAGGAGCGGG 
AGCAGATCAAGGTGCTGAACAACAAGTTCGCCTCCTTCATTGACAAGGTGCGGTTCCTGGAGCAGCAGAACCAGGTGCTG 
GAGACCAAGTGGGAGCTGCTACAGCAGCTGGACCTGAACAACTGCAAGAATAACCTGGAGCCCATCCTTGAGGGCTACAT 
CAGCAACCTGCGGAAGCAGCTGGAGACGCTGTCTGGGGACAGGGTGAGGCTGGACTCGGAGCTGAGGAGCGTGCGCGAAG 
TGGTGGAGGACTACAAGAAGAGGTATGAAGAAGAAATAAACAAGCGCACAACTGCTGAGAATGAATTTGTGGTGCTTAAG 
AAGGACGTGGACGCAGCTTACACGAGCAAAGTGGAGCTGCAGGCCAAGGTGGATGCCCTGGATGGAGAAATCAAGTTCTT 
CAAGTGTCTGTACGAGGGGGAGACTGCTCAGATCCAGTCCCACATCAGCGACACGTCCATCATCCTGTCCATGGACAACA 
ACCGGAACCTGGACCTGGACAGCATCATTGCTGAGGTCCGTGCCCAGTATGAGGAGATCGCCCGGAAGAGCAAGGCCGAG 
GCCGAGGCCCTGTACCAGACCAAGTTCCAGGAGCTGCAGCTAGCAGCCGGCCGGCATGGGGATGACCTGAAACACACCAA 
AAATGAGATCTCAGAGCTGACCCGTCTCATCCAAAGACTGCGCTCGGAGATTGAGAGTGTGAAGAAGCAGTGTGCCAACC 
TGGAGACGGCCATCGCTGACGCCGAGCAGCGGGGGGACTGTGCCCTCAAGGATGCCAGGGCCAAGCTGGATGAGCTGGAG 
GGCGCCCTGCAGCAGGCCAAGGAGGAGCTGGCACGGATGCTGCGCGAGTACCAAGAGCTTTTGAGCGTGAAGCTGTCCCT 
GGATATTGAGATCGCCACCTACCGCAAGCTGCTGGAGGGCGAGGAGTGCAGGATGTCCGGAGAATATACCAACTCCGTGA 
GCATTTCGGTCATCAACAGCTCCATGGCCGGGATGGCAGGCACAGGGGCTGGCTTTGGATTCAGCAATGCTGGCACCTAC 
GGCTACTGGCCCAGCTCTGTCAGCGGGGGCTACAGCATGCTGCCTGGGGGCTGTGTCACTGGCAGTGGGAACTGTAGCCC 
CCACACACACCCAGAGGGTCAGCCCCACTGGAAGTTTCCAGGGTGATCTTGGGAGTGATAACCCCAGTAATTGGAGGCCA 
GCAGGT 



20 The disclosed NOVlOc nucleic acid sequence, localized to chromosome 12, has 1271 

of 1525 bases (83%) identical Mus musculus type II cytokeratin mRNA (gb:GENBANK- 

ID:AB033744|acc:AB033744.1) (E = 5.0e 228 ). 

A disclosed NOVlOc polypeptide (SEQ ID NO:48) encoded by SEQ ED NO:47 is 521 

amino acid residues and is presented using the one-letter amino acid code in Table 10F. 
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Signal P, Psort and/or Hydropathy results predict that NOV 10c does not contain a signal 
peptide and is likely to be localized in the cytoplasm with a certainty of 0.4500. 



Table 10F. Encoded NOVlOc protein sequence (SEQ ID NO:48). 



MSRQFTYKSGAAAKGGFSGCSAVLSGGSSSSYRAGGKGLSGGFSSRSLYSLGGARSISFNVASGSGWAGGYGFGRGRASG 
FAGSMFGSVALGSVCPSLCPPGGIHQVTINKSLLAPLNVELDPEIQKVRAQEREQIKVLNNKFASFIDKVRFLEQQNQVL 
ETKWELLQQLDLNNCKNNLEPILEGYISNLRKQLETLSGDRVRLDSELRSVREVVEDYKKRYEEEINKRTTAENEFVVLK 
KDVDAAYTSKVELQAKVDALDGEIKFFKCLYEGETAQIQSHISDTSIILSMDNNRNLDLDSIIAEVRAQYEEIARKSKAE 
AEALYQTKFQELQLAAGRHGDDLKHTKNEISELTRIjIQRLRSEIESVKKQCANLETAIADAEQRGDCALKDARAKLDELE 
GALQQAKEELARMLREYQELLSVKLSLDIEIATYRKLLEGEECRMSGEYTNSVSISVINSSMAGMAGTGAGFGFSNAGTY 
GYWPSSVSGGYSMLPGGCVTGSGNCSPHTHPEGQPHWKFPG 



The NOV 10c amino acid sequence has 414 of 506 amino acid residues (81%) identical 
5 to, and 454 of 506 amino acid residues (89%) similar to, a Mus musculus 524 amino acid 
residue Type II cytokeratin (ptnr:SPTREMBL-ACC:Q9ROH5) (E = l.le" 212 ). 

NOV 10c is expressed in at least the following tissues: skin, mammary gland, and lung. 
This information was derived by determining the tissue sources of the sequences that were 
included in the invention including but not limited to SeqCalling sources, Public EST sources, 
10 Genomic Clone sources, Literature sources, and/or RACE sources. In addition, NOV 10c is 
predicted to be expressed in the following tissues because of the expression pattern of a 
closely related Mus musculus mRNA for type II cytokeratin (GENBANK-ID: gb:GENBANK- 
ID:AB033744 |acc:AB033744.1): skin, mammary gland, and lung. 

NOV 10a, NOV 10b and NOV 10c are very closely homologous as is shown in the 
1 5 amino acid alignment in Table 1 0G. 

Table 10G Amino Acid Alignment of NOVlOa - NOVlOc 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 



10 


20 30 40 50 


msrqftHksgaaa 
msrcEtSbEsE 

msrqftHksgaaa 


KGGFSGCS AVLSCE j 5g S S S S ERAGSkGLSgSEHSS 
gjGFSGCSAVLSGg |j ^SS^S TR^^riG^^BBBSSl 

kggfsgcsavlsg! ! 5gssssSragSkglsgB!H9 


60 


70 80 90 100 


LAGSKGLSGgg 




gpSjjE^affiggS i^HV^«H<^!8cWcta/ej;flSi^Jj 


110 


120 130 140 150 


GSMFGSVALGPVCPgvCPPGGIHQVTIHgSLLAPLNVELDPglQKVRAQEl 
G^rGSgELGP3CPSVCPPGGlEQVTgNKSLLAPLNVE§DPEIQ|VRAQEl 
GSMFGSVALG^VCPSraCPPGGIHQVTINKSLLAPLNVELDPETQKVRAQEl 


160 


170 180 190 200 


reqikalnmkfasfidkvrfleqqnqvletkwellqqldlnnckwnlepll 
reqikalnhkfasfidkvrfleqqwqvletkkfJllqqldlmmc^nlepiB 
reqikHlnnkfasftdkvrfleqqmqvletkwellooldlnncknnleptB 


210 


220 230 240 250 




BEGYISNL|KQLEijLSGDgVRLDSELRNi^D|vEDYKKRYE2 EI ^l RT AAi 
fCEGYISNLRKQLETLSGDRVRLDSELPiVRgWEDYKKRYEEEINKRTBAl 


260 


270 280 290 300 
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NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 



NOVlOa 
NOVlOb 
NOVlOb 
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t^EFVVLKKDVDAAY^KVELQAKVDSLjEsiKFFKCLYEGEITQIQSHI 
EKgFVVLXKDVDAAY^KVSLOAKVCgLDB^IKFFKCLYF.GFiBQIOSHI 



310 320 
I... .1 | | |. 



330 



340 350 
I | | | 



SC^SglLSr-'DNNRNLDLDSIlEEVFtJ^YEEIALKSKAEAEALYQTKFQEL 

sdtsi§lsmdknr| ldldsiiaevraqyeeialkskasaeSlyqtkQoel 
sdtsi ilsmdi.'krmldldsii aevraoyeeia5fskasaealyqtkfoel 



360 
..I.. 



370 
..|.. 



380 
. . I . . 



390 
..|.. 
IasB 



400 



gddlkS7kneiseltrl:qrirseiekvkkc^:-jleta:adae 

GDDLKgTKSEISELiSiRLIQRIRSEl2-iVKKQCA|LETAIADAE 
GDDLKaTKNEISELTRLIOPgRSEIFjVKKOCArJLETArADAE 





I. 



550 
.1 



510 520 530 540 

I I I t .... I .... | |. 

^GL(flGS|@s|sHRAIGGGLasBc^S§T5K5l 

^---A|A^DVKaiKg ^^ELKgp|AK|SG^Cf 

3 C^^gSGNCSPHyHPEGQPHW 



P-SS 



NOVlOa 
NOVlOb 
NOVlOb 



SgKH 

Sasr 
BSpg 



Homologies to any of the above NOV 10 proteins will be shared by the other NOV 10 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV10 is assumed to refer to both of the NOV10 proteins in general, unless otherwise noted. 

The disclosed NOVlOa polypeptide has homology to the amino acid sequences shown 
in the BLASTP data listed in Table 10H. 



Table 10H. BLAST results for NOVlOa 



Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gil 15321302 |ref |XP 
053295.11 
(XM_053295) 


keratin 6 irs 
[Homo sapiens] 


523 


384/425 
(90%) 


386/425 
(90%) 


0.0 


<?i 1 15321300 IreflXP 
053294.11 
(XM_053294) 


hypothetical 
protein XPJ)53294 
[Homo sapiens] 


441 


354/368 
(96%) 


356/368 
(96%) 


le-179 


gi|9910294|ref INP 0 
64340. 1| 
<NM 019956) 


keratin complex 2, 
gene 6g [Mus 
musculus] 


524 


359/424 
(84%) 


377/424 
(88%) 


le-179 


gil 15321298 IreflXP 
053296.11 
(XM 053296) 


hypothetical 
protein XP_053296 
[Homo sapiens] 


336 


249/263 
(94%) 


251/263 
(94%) 


le-133 


gil 7161776 lemblCAB7 
6832.11 (Y19212) 


cytokeratin (Homo 
sapiens] 


551 


257/432 
(59%) 


329/432 
(75%) 


le-132 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 101. 
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Table 101. ClustalW Analysis of NOV10 

1) Novel NOV 10a (SEQIDNO:44) 

2) gill 532 1302lref1XP 053295.1| (XMJ)53295) keratin 6 irs [Homo sapiens] (SEQ ID NO: 123) 

3) gill5321300lref1XP 053294.1| (XM 053294) hypothetical protein XP 053294 [Homo sapiens] (SEQ ID 
NO: 124) 

4) eil99102941reflNP 064340.1) (NM_0 19956) keratin complex 2, gene 6g [Mus musculus] (SEQ ID NO: 125) 

5) git!5321298lreflXP 053296.1| (XM_053296) hypothetical protein XP 053296 [Homo sapiens] (SEQ ID 
NO: 126) 

6) gi!7 1 6 1 776lemblCAB76832. 1 1 (Y19212) cytokeratin [Homo sapiens] (SEQ ID NO:127) 



NOVlOa 

gi|15321302| 

gi|15321300| 

gi 1 9910294 I 

gi|1532l298| 

gi|7161776| 



NOVlOa 

gi 1 15321302 1 

gi|15321300| 

gi|9910294| 

gil 153212981 

gi|7161776| 



NOVlOa 

gi|15321302| 

gi|15321300| 

gi|99l0294| 

gi|15321298| 

gi|7161776| 




FSGCSAVLSG 



G- 



E3^F|JCKSGlSN|g-[j 
|J^SSITFQSGS|RGg^T@3|TPAAGRSRE^vgVARSAAgSC^LGRI 



100 




- GSsHjHSjfBsBGBs 1 HE — mSIgSSknSg fg e^rnS 



150 




NOVlOa 
gi|15321302| 
gi| 153213001 
gi| 9910294 | 
gi|15321298| 
gi|7161776| 



160 
..|.. 



I 



170 
..|.. 



I . 



180 
..|.. 



I. 



190 
. . | . . 



I 



200 
. . I 



KVRAQEREQI KALNNKFASFI DKVRFLEQQNQVLETKWELLQQLDLNNCK 
KVRAQEREQI KALNNKFASFI DKVRFLEQQNQVLETKWELLQQLDLNNCK 
KVRAQEREQI KALNNKFASFI DKVRFLEQQNQVLETKWELLQQLDLNNCK 
KVRAQEREQI KAL^IK FAS Fl DKVRFLEQQNQVLETKWELLQQLDLNNCK 
KVRAQEREQI KALNNKFASFI DKVRFLEQQNQVLETKWELLQQLDLNNCK 
IVRAgEREQIKSLNNKFASFIDKVRFLEOQNgvLETKVigLLQg 



HQGSRTV! 



NOVlOa 

gi| 15321302J 

gil 153213001 

gil 9910294 | 

gi|15321298| 

gi|716l776| 



NOVlOa 

gil 15321302 I 

gil 153213001 

gi|9910294| 

gi|15321298| 

gi|716!776| 



NOVlOa 
gi|15321302| 
gil 15321300 1 
gil 9910294 | 
gil 153212981 
gi|7161776| 




310 
..I.. 



320 



330 



340 
. . I . . 



350 



QIQSHISDMSVI LSMDNMRNLDLDSI IDEVPy'QYEEIALKSKAEAEALYQ 
QIQSHISDMSVILSMDNNRNLDLDSIIDEVpJJqyEEIALKSKAEAEALYC 
QIQSHISDMSVI LSMDMNRNLDLDSIIDEVFaQYEEIALKSKAEAEALYC 

qiqshisdmsvilsmdnnrnldldshdevrBqyeeialkskaeaealyc 



QIQSHISDMSVI LSMDNNRWLDLDSI I DEVFnQYEElALKSKAEAEALYC 
0§0^^n3svgLSMDNWRWLDLDSI]SEV^QYEglAiSs@AEAE!^YC 



360 



370 



380 



390 



400 
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NOVlOa 


TKFQE 


giU5321302J 


TKFQE 


gi|1532l300| 


TKTQE 


gi 199102941 


TKFQE 


gi|1532l298l 


TKFQE 


gi!7161776| 





NOVlOa 

gi I 15321302J 

gi|15321300| 

gi I 9910294 | 

gi|15321298| 

gi|7161776| 



NOVlOa 

gi|15321302| 

gi|153213O0| 

gi I 9910294 | 

gi|15321298| 

gi|7161776| 



NOVlOa 
gil 153213021 
gil 153213001 
gi| 9910294 | 
gil 15321298 | 
gi|7161776| 



NOVlOa 

gi| 15321302 1 

gil 15321300 | 

gil 9910294 | 

gi|15321298| 

gi|7161776| 




510 



550 



I. 




.1. 



520 

1 | 1- 

gYSYGSG 
SNCISGVC 
|NCISGVCS| 
SSCISGVC 

_ LCV 

BN-LgLGGGgGYSFTTSGGHSLBAGLGGSGFSATSNRG||GGSG0SVKFVS 




530 540 

| |.... | 

IGGGLSSSGGGgT I KYTT 
AN-DYK§TflGKGffl 

Isan-dyk©tBgkg*H 

as-dyk|tbtk<4S 




YTH 



Table 10J lists the domain description from DOMAIN analysis results against 
NOVlOa. This indicates that the NOVlOa sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 10J. Domain Analysis of NOVlOa 

gnl| Pfam|pfam00038 , filament, Intermediate filament protein. (SEQ ID 
NO: 206) 

Length = 312 residues, 100.0% aligned 
Score = 291 bits (745), Expect ■ 7e-80 



NOVlOa 


144 


00038 


1 


NOVlOa 


204 


00038 


60 


NOVlOa 


264 


00038 


120 


NOVlOa 


324 


00038 


179 



QEREQIKALNNKFASFIDKVRFLEQQNQVLETKWELLQQLDLNNCKNNLEPILEGYISNL 
l + l I++ 1 1++ I | + | 1 1 1 HI 1 1+ 1 1 | | | + | +| +| | | 

NEKEQMQNLNDRLASYIDKVRFLEQQNKELEVKIEELRQ-KQAPSVSRLYSLYETEIEEL 



EEIALKSKAEAEALYQTKFQELQLAAGRHGDDLKNTKNEISELTRLIQRIRSEIENVKKQ 
Mil I++ Ml l++i +111 II 1 + 1+ I++ | + | || + |++++| | 
EEIAKKNRQEAEEWYKSKLEELQTAAARNGEALRSAKEEITELRRQIQSLEIELQSLKAQ 



203 



59 



. RKQLETLSGDRVRLDSELRNVRDWEDYKKRYEEEINKRTAAENEFVLLKKDVDAAYANK 

1+1++ i+ +i ii i+ i + i+ M++I+M + MI i m+ i i + ii+i i + 

RRQIDQLTNERARLQLEIDNLREAAEDFRKKYEDEINLRQEAENDLVGLRKDLDEATLAR 

VELQAKVESMDQEIKFFRCLFEAEITQIQSHISDMSVILSMDNNRNLDLDSIIDEVRTQY 
1+1+ 1111+ +I++I + I 1+ ++I+ I I +| + || | |M + l+l II 
VDLENKVESLQEELEFLKKNHEEEVKELQAQIQD-TVNVEMDAARKLDLTKALREIRAQY 178 



263 



119 



323 



383 



238 
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NOVlOa 


384 


ASNLETAIADAEQRGDNALKDARAKLDELEGALHQAKEELARMLREYQELMSLKLALDME 


443 






++ 1 1 + 1 + 1 + 1 + 1+ + 1 + + M 1 1 +11 + 11 illllll++IMIi + I 




VUU JO 


239 


NASLEROLAELEERYELELROYOAT.T^OT.FFFT/yVLREEMAROLRFYfiFT.T n\7K7 AT nTF 


c jo 


NOVlOa 


444 


IATYRKLLESEECR 4 57 








111 llllll II 1 




00038 


299 


IATYRKLLEGEESR 312 





Cytokeratins are constituent proteins of intermediate filaments (IFs) that form 
heterotypic tetrameric IF subunits containing two polypeptide chains of each of the two 
cytokeratin subfamilies, i.e. the acidic (type I) and the basic (type II). To locate the molecular 
5 domains involved in the formation of these heterotypic complexes, a binding assay was 
developed. The results obtained indicate that: (1) the binding between cytokeratin 
polypeptides of the complementary type is stronger and more selective than interactions of 
cytokeratins with other IF and non-IF proteins; (2) both the head and the tail portions of the 
proteins are not required for heterotypic complex formation; (3) the complementarity 

10 information located in the alpha-helical portions of the rod domain, and in short sequences 

immediately flanking them, is sufficient to discriminate between the two types of cytokeratins 
and to secure the formation of heterotypic cytokeratin complexes; (4) both coils 1 and 2 of the 
rod can contribute to this association; and (5) the formation of the heterotypic cytokeratin 
complex is not critically dependent upon ionic interactions. These results are further 

1 5 compatible with the concept that the heterotypic binding takes place between cytokeratin 

homodimer coiled-coils (Hatzfeld et al., Cytokeratin domains involved in heterotypic complex 
formation determined by in-vitro binding assays. J Mol Biol 197(2):237-55, 1987). 

Human liver parenchymal cells have a very simple cytokeratin composition and 
express only one cytokeratin pair: cytokeratin 8 (a type II cytokeratin, molecular weight 52 

20 kD) and cytokeratin 1 8 (a type I cytokeratin, molecular weight 45 kD). Intrahepatic bile duct 
cells contain in addition to cytokeratins 8 and 18 also cytokeratins 7 (a type II cytokeratin, 
molecular weight 54 kD) and cytokeratin 19 (a type I cytokeratin, molecular weight 40 kD) 
(V an Eyken et al, Immunocytochemistry of cytokeratins in primary human liver tumors. 
APMIS Suppl 23:77-85 1991). 

25 Three monoclonal antibodies, 1C7, 2D7 and 6B10, directed against cytokeratins of 

human esophagus were isolated and characterized by one- and two-dimensional gel 
electrophoresis and by immunohistochemical staining on sections of human epithelial tissues. 
In immunoblot experiments, antibodies of clones 1C7 (IgG2a) and 2D7 (IgG2b) react only 
with cytokeratin no. 13 of the acidic (type I) subfamily of cytokeratin polypeptides (Mr 54000; 

30 pi 5.1); antibodies of clone 6B10 (IgGl) detect only cytokeratin no. 4 (Mr 59000; pi 7.3) of 
the basic (type II) cytokeratin subfamily and allows the detection of this protein and possible 
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degradation products at high sensitivity. These monoclonal antibodies are the first examples of 
antibodies specific for individual cytokeratin polypeptides characteristic of certain complex 
epithelia. They allow the identification of distinct minor populations of cells present in certain 
complex and glandular epithelia and in tumors derived therefrom which hitherto have not been 
distinguished. The possible reasons for the occurrence of cell type heterogeneity of cytokeratin 
expression in complex epithelia and in some carcinomas are discussed (van Muijen et al., Cell 
type heterogeneity of cytokeratin expression in complex epithelia and carcinomas as 
demonstrated by monoclonal antibodies specific for cytokeratins nos. 4 and 13. Exp Cell Res 
162(1):97-113, 1986). 

Studies have analyzed the possibility that cytoskeletal proteins may be the target of 
forskolin in living Caco-2 cells. It was shown that forskolin initiates dramatic changes in the 
spatial organization of the cytokeratin network that correlate with an increased 
phosphorylation of cytokeratin molecules, whereas microtubules, microfilaments and vimentin 
remain mainly unaffected. Indirect immunofluorescence studies showed that the cytokeratin 
network is redistributed from the cell periphery to the cytoplasm. Biochemical experiments 
indicate that forskolin doesn't interfere with the cytokeratin profile, since the three cytokeratins 
normally found in intestine (CK 8, CK 18, CK 19) are similarly expressed in both control and 
forskolin-Caco-2 cells. Analysis of 32P-labeled cytokeratin extracted from the two cell 
populations demonstrates that forskolin quantitatively increases the phosphorylation of type I 
cytokeratin (CK 18 and CK 19), whereas the phosphorylation of type II cytokeratin (CK 8) is 
altered both quantitatively and qualitatively with the emergence of a new phosphorylation site 
(Baricault et al., The network organization and the phosphorylation of cytokeratins are 
concomitantly modified by forskolin in the enterocyte-like differentiated Caco-2 cell line. J 
Cell Sci 107 ( Pt 10):2909-18, 1994). 

By using the subtractive hybridization method, two complementary DNA clones 
differently expressed in rat normal esophageal epithelium and squamous cell carcinoma 
induced by administration of precursors of N-nitrososarcosine ethyl ester were isolated. A rat 
homologue of the human 50-kDa type I cytokeratin 14 was cloned for the first time and shown 
to be expressed preferentially in squamous cell papillomas and carcinomas, whereas it was 
weakly expressed or absent in normal squamous epithelial cells and in hyperplastic lesions. A 
rat homologue of the mouse 57-kDa type II cytokeratin showed strong expression in both 
normal and tumor tissues. These results are well consistent with the reported alteration of 
keratin subspecies in human esophageal cancers, therefore, encouraging us to use this 
experimental system as a model for human esophageal carcinogenesis (Wang et al., 



119 



WO 02/066643 PCT/USO 1/48732 

Identification of cytokeratin subspecies altered in rat experimental esophageal tumors by 
subtractive cloning. Cancer Lett 108(1): 119-27, 1996). 

The protein similarity information, expression pattern, and map location for the 
NOV 10 suggest that NOV 10 may have important structural and/or physiological functions 
characteristic of the Type II Cytokeratin protein family. Therefore, the NOV10 nucleic acids 
and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOV 10 compositions of the present invention will have efficacy for treatment of patients 
suffering from inflammatory and infectious diseases such as AIDS; cancer, Neurologic 
diseases, Brain and/or autoimmune disorders like encephalomyelitis, neurodegenerative 
disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic 
disorders, endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but 
not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), 
anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, 
urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright 
Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, 
benign prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease. The NOV1 0 nucleic acid encoding Type II 
Cytokeratin-like protein, and the Type II Cytokeratin-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 
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An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature** form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5 - and 3 -termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
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the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
'genomic DNA of the cell/tissue from which the nucleic acid is derived {e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45 and 47, or a complement of this aforementioned nucleotide sequence, 
can be isolated using standard molecular biology techniques and the sequence information 
provided herein. Using all or a portion of the nucleic acid sequence of SEQ ID NOSrl, 3, 5, 7, 
9, 1 1,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 as a hybridization 
probe, NOVX molecules can be isolated using standard hybridization and cloning techniques 
{e.g., as described in Sambrook, et al. y (eds.), MOLECULAR CLONING: A LABORATORY 
Manual 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989; and 
Ausubel, et al, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, 
New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 
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17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, or a complement thereof. 
Oligonucleotides may be chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
5 NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, 
or a portion of this nucleotide sequence (e.g., a fragment that can be used as a probe or primer 
or a fragment encoding a biologically-active portion of an NOVX polypeptide). A nucleic 
acid molecule that is complementary to the nucleotide sequence shown NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 or 47 is one that is sufficiently 

10 complementary to the nucleotide sequence shown NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 or 47 that it can hydrogen bond with little or no 
mismatches to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 

1 5 pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 

20 compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defmed as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 

25 hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 

30 are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 
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Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et aL, CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, as well as a polypeptide possessing 
NOVX biological activity. Various biological activities of the NOVX proteins are described 
below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
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or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47; or an anti-sense strand nucleotide 
sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45 and 47; or of a naturally occurring mutant of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47. 

Probes based on the human NOVX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, that encodes a 
polypeptide having an NOVX biological activity (the biological activities of the NOVX 
proteins are described below), expressing the encoded portion of NOVX protein (e.g., by 
recombinant expression in vitro) and assessing the activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
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29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 due to degeneracy of the genetic code and thus encode 
the same NOVX proteins as that encoded by the nucleotide sequences shown in SEQ DD 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47. 
In another embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
5 sequence encoding a protein having an amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, it will be 
appreciated by those skilled in the art that DNA sequence polymorphisms that lead to changes 

10 in the amino acid sequences of the NOVX polypeptides may exist within a population {e.g., 
the human population). Such genetic polymorphism in the NOVX genes may exist among 
individuals within a population due to natural allelic variation. As used herein, the terms 
"gene" and "recombinant gene" refer to nucleic acid molecules comprising an open reading 
frame (ORF) encoding an NOVX protein, preferably a vertebrate NOVX protein. Such 

1 5 natural allelic variations can typically result in 1 -5% variance in the nucleotide sequence of the 
NOVX genes. Any and all such nucleotide variations and resulting amino acid 
polymorphisms in the NOVX polypeptides, which are the result of natural allelic variation and 
that do not alter the functional activity of the NOVX polypeptides, are intended to be within 
the scope of the invention. 

20 Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 

thus that have a nucleotide sequence that differs from the human SEQ ID NOS:l, 3, 5, 7, 9, 
11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 are intended to be 
within the scope of the invention. Nucleic acid molecules corresponding to natural allelic 
variants and homologues of the NOVX cDNAs of the invention can be isolated based on their 

25 homology to the human NOVX nucleic acids disclosed herein using the human cDNAs, or a 
portion thereof, as a hybridization probe according to standard hybridization techniques under 
stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 

30 nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47. In another 
embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 1000, 1500, or 2000 or 
more nucleotides in length. In yet another embodiment, an isolated nucleic acid molecule of 
the invention hybridizes to the coding region. As used herein, the term "hybridizes under 
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stringent conditions" is intended to describe conditions for hybridization and washing under 
which nucleotide sequences at least 60% homologous to each other typically remain 
hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short 
probes, primers or oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer 
probes, primers and oligonucleotides. Stringent conditions may also be achieved with the 
addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et al, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45 and 47, corresponds to a naturally-occurring nucleic acid molecule. As used herein, 
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a "naturally-occurring" nucleic acid molecule refers to an RNA or DNA molecule having a 
nucleotide sequence that occurs in nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
5 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, or fragments, analogs or 

derivatives thereof, under conditions of moderate stringency is provided. A non-limiting 
example of moderate stringency hybridization conditions are hybridization in 6X SSC, 5X 
Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 55°C, 
followed by one or more washes in IX SSC, 0.1% SDS at 37°C. Other conditions of moderate 

10 stringency that may be used are well-known within the art. See, e.g., Ausubel, et al. (eds.), 
1993, Current Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 
1990; Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 

15 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, or fragments, analogs or derivatives thereof, 
under conditions of low stringency, is provided. A non-limiting example of low stringency 
hybridization conditions are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 
7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm 
DNA 10% (wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 

20 mM Tris-HCl (pH 7.4), 5 mM EDTA, and 0. 1 % SDS at 50°C. Other conditions of low 
stringency that may be used are well known in the art (e.g., as employed for cross-species 
hybridizations). See, e.g., Ausubel, et al. (eds.), 1993, Current Protocols in Molecular 
Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A 
Laboratory Manual, Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci 

25 USA 78: 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
30 25, 27, 29, 3 1 , 33, 35, 37, 39, 41 , 43, 45 and 47, thereby leading to changes in the amino acid 
sequences of the encoded NOVX proteins, without altering the functional ability of said 
NOVX proteins. For example, nucleotide substitutions leading to amino acid substitutions at 
"non-essential" amino acid residues can be made in the sequence SEQ ID NOS:2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. A "non-essential" 
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amino acid residue is a residue that can be altered from the wild-type sequences of the NOVX 
proteins without altering their biological activity, whereas an "essential" amino acid residue is 
required for such biological activity. For example, amino acid residues that are conserved 
among the NOVX proteins of the invention are predicted to be particularly non-amenable to 
5 alteration. Amino acids for which conservative substitutions can be made are well-known 
within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
10 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 yet retain biological activity. In 

one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence encoding 
a protein, wherein the protein comprises an amino acid sequence at least about 45% 
homologous to the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

24. 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. Preferably, the protein encoded by the 

15 nucleic acid molecule is at least about 60% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48; more preferably at least 
about 70% homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46 and 48; still more preferably at least about 80% homologous to SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 

20 48; even more preferably at least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48; and most preferably at 
least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the 

25 protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46 and 48 can be created by introducing one or more nucleotide substitutions, additions 
or deletions into the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, such that one or more amino acid 
substitutions, additions or deletions are introduced into the encoded protein. 

30 Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 

25. 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 by standard techniques, such as site-directed 
mutagenesis and PCR-mediated mutagenesis. Preferably, conservative amino acid 
substitutions are made at one or more predicted, non-essential amino acid residues. A 
"conservative amino acid substitution" is one in which the amino acid residue is replaced with 



129 



WO 02/066643 PCT/USO 1/48732 

an amino acid residue having a similar side chain. Families of amino acid residues having 
similar side chains have been defined within the art. These families include amino acids with 
basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, 
glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, 
5 threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, iso leucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., threonine, 
valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, 
histidine). Thus, a predicted non-essential amino acid residue in the NOVX protein is 
replaced with another amino acid residue from the same side chain family. Alternatively, in 

1 0 another embodiment, mutations can be introduced randomly along all or part of an NOVX 

coding sequence, such as by saturation mutagenesis, and the resultant mutants can be screened 
for NOVX biological activity to identify mutants that retain activity. Following mutagenesis 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 
and 47, the encoded protein can be expressed by any recombinant technology known in the art 

1 5 and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 

20 wherein the single letter amino acid codes are grouped by those amino acids that may be 

substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 
In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to form 

25 protein:protein interactions with other NOVX proteins, other cell-surface proteins, or 

biologically-active portions thereof, («) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 

30 regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
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35, 37, 39, 41, 43, 45 and 47, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 
encoding a protein (e.g., complementary to the coding strand of a double-stranded cDNA 
molecule or complementary to an mRNA sequence). In specific aspects, antisense nucleic 
acid molecules are provided that comprise a sequence complementary to at least about 10, 25, 
50, 100, 250 or 500 nucleotides or an entire NOVX coding strand, or to only a portion thereof. 
Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of an NOVX 
protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46 and 48, or antisense nucleic acids complementary to an NOVX nucleic acid 
sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45 and 47, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (i.e., also referred to as 5' and 
3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 
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Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracii, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation {i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by 
inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
ct-anomeric nucleic acid molecule. An cc-anomeric nucleic acid molecule forms specific 
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double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl. Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 
2'-o-methylribonucleotide {See, e.g., Inoue, etal. 1987. Nucl. Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue {See, e.g., Inoue, et al, 1987. FEBSLett. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes {e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 
mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 
specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein {i.e., SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47). For example, a derivative of a 
Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide sequence of the 
active site is complementary to the nucleotide sequence to be cleaved in an NOVX-encoding 
mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al. and U.S. Patent 5,1 16,742 to Cech, et 
al. NOVX mRNA can also be used to select a catalytic RNA having a specific ribonuclease 
activity from a pool of RNA molecules. See, e.g., Bartel etal, (1993) Science 261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid {e.g., the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 
NOVX gene in target cells. See, e.g, Helene, 1991. Anticancer DrugDes. 6: 569-84; Helene, 
et al. 1992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. BioorgMed 
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Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al, 1996. supra; 
Perry-CyKeefe, et al, 1996. Proc. Natl Acad. Sci. USA 93: 1467044675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, e.g., Si nucleases (See, Hyrup, et al, I996.supra); or as probes or primers 
for DNA sequence and hybridization (See, Hyrup, et al, 1996, supra; Perry-O'Keefe, et al, 
1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hyrup, et al., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1996. 
supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5 , -(4-methoxytrityl)amino-5 , -deoxy-thymidine 
phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et al, 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment. See, e.g., 
Finn, et al, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5 1 DNA 
segment and a 3' PNA segment. See, e.g., Petersen, et al, 1975. Bioorg. Med. Chem. Lett. 5: 
1119-11124. 
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In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g, for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al, 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et al, 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et al., 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. The 
invention also includes a mutant or variant protein any of whose residues may be changed 
from the corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48 while still encoding a protein that 
maintains its NOVX activities and physiological functions, or a functional fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 
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An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, i.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (eg., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48) that include fewer amino 
acids than the full-length NOVX proteins, and exhibit at least one activity of an NOVX 
protein. Typically, biologically-active portions comprise a domain or motif with at least one 
activity of the NOVX protein. A biologically-active portion of an NOVX protein can be a 
polypeptide which is, for example, 10, 25, 50, 100 or more amino acid residues in length. 
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Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
5 NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. 
In other embodiments, the NOVX protein is substantially homologous to SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, and retains 
the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, yet differs in amino acid sequence due to 
10 natural allelic variation or mutagenesis, as described in detail, below. Accordingly, in another 
embodiment, the NOVX protein is a protein that comprises an amino acid sequence at least 
about 45% homologous to the amino acid sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, and retains the functional activity 
of the NOVX proteins of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
15 34, 36, 38, 40, 42, 44, 46 and 48. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 

20 second amino or nucleic acid sequence). The amino acid residues or nucleotides at 

corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position (i.e., as used herein amino acid or nucleic acid "homology" is equivalent to amino 

25 acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settings 

30 for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 

penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47. 
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The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (i.e., 
the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, whereas a "non-NOVX 
polypeptide" refers to a polypeptide having an amino acid sequence corresponding to a protein 
that is not substantially homologous to the NOVX protein, e.g., a protein that is different from 
the NOVX protein and that is derived from the same or a different organism. Within an 
NOVX fusion protein the NOVX polypeptide can correspond to ail or a portion of an NOVX 
protein. In one embodiment, an NOVX fusion protein comprises at least one biologically- 
active portion of an NOVX protein. In another embodiment, an NOVX fusion protein 
comprises at least two biologically-active portions of an NOVX protein. In yet another 
embodiment, an NOVX fusion protein comprises at least three biologically-active portions of 
an NOVX protein. Within the fusion protein, the term "operatively-linked" is intended to 
indicate that the NOVX polypeptide and the non-NOVX polypeptide are fused in-frame with 
one another. The non-NOVX polypeptide can be fused to the N-terminus or C-terminus of the 
NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 



138 



WO 02/066643 PCT/USO 1/48732 

sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 
Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) Current Protocols in Molecular 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An NOVX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the NOVX protein. 
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NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis {e.g., discrete point mutation or truncation of the NOVX protein). 
5 An agonist of the NOVX protein can retain substantially the same, or a subset of, the 

biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 

1 0 biological effects can be elicited by treatment with a variant of limited function. In one 

embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) 

15 or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
activity. In one embodiment, a variegated library of NOVX variants is generated by 
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants can be produced by, for example, 

20 enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
NOVX sequences therein. There are a variety of methods which can be used to produce 
libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 

25 synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 

30 Itakura, et al, 1984. Annu. Rev. Biochem. 53: 323; Itakura, et al, 1984. Science 198: 1056; 
Dee, et a/., 1983. Nucl Acids Res. 1 1 : 477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 

to generate a variegated population of NOVX fragments for screening and subsequent 
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selection of variants of an NO VX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an NO VX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants. 
See, e.g., Arkin and Yourvan, 1992. Proc. Natl. Acad. Sci. USA 89: 781 1-7815; Delgrave, et 
al., 1993. Protein Engineering 6:327-331. 

Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F ab , 
F ab - and F( a b*)2 fragments, and an F ab expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as Igd, IgG 2 , and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 
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An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
5 alternatively, the invention provides antigenic peptide fragments of the antigen for use as 
immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 

10 comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 

15 antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 

20 of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol Biol. 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 

25 an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 
30 Various procedures known within the art may be used for the production of polyclonal 

or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, incorporated herein by reference). Some of these antibodies are discussed below. 
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Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 
Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 
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Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol, 133:3001 (1984); Brodeur 
et al., Monoclonal Antibody Production Techniques and Applications, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
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the Scatchard analysis of Munson and Pollard, Anal Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
5 limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
10 such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
1 5 using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
20 obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
25 polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 

domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
30 comprise humanized antibodies or human antibodies. These antibodies are suitable for 

administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 
two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct. Biol., 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
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approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. {Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 
et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 
(1996)); and Lonberg and Huszar {Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 



147 



WO 02/066643 PCT/US01/48732 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F ab fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an F (ab ) 2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an F ab fragment generated by reducing the disulfide bridges of an F (ihl2 fragment; (iii) an F ab 
fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 
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affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 
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Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab*) 2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (V H ) connected to a light-chain variable domain (V L ) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the V H and V L domains of one fragment are forced to pair with the 
complementary V L and V H domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another 
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bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue factor (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 

Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
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(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phehomycin, enomycin, and the tricothecenes. A variety of 
5 radionuclides are available for the production of radioconjugated antibodies. Examples 
include 2,2 Bi, 13, I, m In, 90 Y, and l86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 
Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), Afunctional derivatives of imidoesters (such as dimethyl 

10 adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 

glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethyienediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 

15 Vitetta et al., Science, 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 

methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 

20 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 

25 other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protein is 
facilitated by generation of hybridomas that bind to the fragment of an NOVX protein 
possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 

30 herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
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proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
5 polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 

10 protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 

15 materials, and radioactive materials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, p-galactosidase, or acetylcholinesterase; examples of 
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 

20 of a luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include l25 I, 
,31 I, 35 Sor 3 H. 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
25 containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
30 segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
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Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
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Smith 

Water 

man 

Score 


Identity 


324 


2906 


Y94988 


Homo sapiens 


Human 
secreted 
protein vlljL, 


1738 


100 


325 


2920 


gi94537 
35 


Homo sapiens 




1926 


100 


326 


2925 


gi64348 
76 


Homo sapiens 


CDK4- binding 
protein 
P34SEI1 


1210 

\ 


100 


327 


2930 


gi39413 
20 


Schistosoma 
japonicum 


myosin 


208 


28 


328 


2934 


Y31645 


Homo sapiens 


Human 
transport - 
associated 
protein- 7 
(TRANP-7) . 


642 


63 


329 


2955 


G01165 


Homo sapiens 


Human 
secreted 
protein, 


528 


99 


330 


2967 


gi72639 
60 


Homo sapiens 




466 


100 


331 


2980 


gi45895 
30 


Homo sapiens 


KIAA0943 
protein 


1849 


94 


332 


2994 


G03812 


Homo sapiens 


Human 
secreted 
protein, 


124 


61 


333 


2996 


gi98574 
00 


Homo sapiens 


tumor 
endothelial 
marker 1 
precursor 


2666 


98 


334 


2999 


Y66697 


Homo sapiens 


Membrane - 
bound protein 
PR01383. 


2254 


100 


335 


3 


gi62890 
72 


Homo sapiens 


JM24 protein 


930 


100 


336 


3008 


Y45219 


Homo sapiens 


Human CASB47 
protein. 


557 


92 


337 


3013 


gi52626 
78 


Homo sapiens 


hypothetical 
protein 


1747 


100 


338 


3041 


Y73335 


Homo sapiens 


HTRM clone 
1850120 
protein 
sequence . 


1315 


99 


339 


306 


gi48684 
43 


Mesocricetus 
auratus 


Mx- 
interacting 
protein kinase 
PKM 


1867 


95 


340 


3061 


gi43333 
8 


Homo sapiens 


protein - 
tyrosine 
kinase 


3934 


94 
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Smith 

Water 

man 

Score 
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Identity 


341 


309 


Y76145 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 22 . 


1313 


99 


342 


3095 


gi73001 
59 


Drosophila 
melanogaster 


CG14899 gene 
product 


190 


57 


343 


3098 


gi53205 
6 


Homo sapiens 


protein- 
tyros ine- 
phosphatase 


2641 


86 


344 


3105 


gi28598 
7 


Homo sapiens 


mitochondrial 
outer membrane 
protein 19 


192 


71 


345 


3118 


gi99299 
35 


Macaca 

f ascicularis 


hypothetical 
protein 


180 


61 


346 


3124 


gi81319 
03 


Mus musculus 


transient 
receptor 
potential - 
related 
protein 


226 


100 


347 


3126 


Y02370 


Homo sapiens 


Polypeptide 
identified by 
the signal 
sequence trap 
method . 


261 


100 


348 


3166 


gi72908 
60 


Drosophila 
melanogaster 


CG1531 gene 
product 


534 


42 


349 


3175 


gi66495 
83 


Homo sapiens 


kidney and 
liver proline 
oxidase 1 


1752 


95 


350 


3176 


gi72084 
38 


Homo sapiens 


long- chain 2- 
hydroxy acid 
oxidase HAOX2 


1048 


95 


351 


3188 


Y02693 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 44 clone 
HTDAD22 . 


243 


57 




3191 


26 j 


ncjiuo sapiens 


calcium 
channel 
alpha2-delta3 
subunit 


300 


96 


353 


3208 


gil0334 
774 


Homo sapiens 


MUCDHL-FL 


613 


98 


354 


3226 


Y87209 


Homo sapiens 


Human 
secreted 
protein 
sequence 


3147 


99 
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Water 

man 
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355 


3235 


gi67l51 
35 


Homo sapiens 


Fanconi 
anemia , 

complement at io 
n group F 


1947 


99 


356 


3257 


gi54416 
15 


Canis 
familiaris 


zinc finger 
protein 


326 


42 


357 


3282 


G03002 


Homo sapiens 


Human 
secreted 
protein, 


211 

\ 


61 


358 


3289 


gi32884 
57 


Homo sapiens 


PI3 -kinase 


5832 


97 


359 


3296 


gi7770l 
39 


Homo sapiens 


PR01722 


293 


64 


360 


3298 


gi21988 
15 


Amby stoma 
tigrinum 


electrogenic 
Na+ 

bicarbonate 
cotransporter ; 
NBC 


1278 


52 


361 


3303 


gi40280 
15 


Homo sapiens 


potassium 
channel 


1881 


92 


362 


3305 


gi59029 
66 


Homo sapiens 


very large G- 
protein 
coupled 
receptor- l 


1770 


100 


363 


3308 


gi2l994 
4 


Homo sapiens 


The first in- 
frame ATG 
codon is 
located at 
nucleotides 
NPPase . 


3967 


86 


364 


3325 


gi35102 
34 


Homo sapiens 


R31237JL, 
partial CDS 


192 


94 


365 


3341 


W78899 


Homo sapiens 


Human UNC-5 
homologue 
UNC5H-1. 


1614 


90 


366 


3342 


gil4782 
05 


Mus mus cuius 


PNG protein 


341 


70 


367 


3350 


gi27394 
60 


Bos taurus 


regulator of 
G-protein 
signaling 7 


2263 


98 


368 


3372 


gi76716 
63 


Homo sapiens 




375 


79 


369 


338 


Y84322 


Homo sapiens 


A human 
cardiovascular 
system 
associated 
protein 
kinase- 3 . 


2606 


100 


370 


3383 


gil0441 


Homo sapiens 


protein 


1127 


100 
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Smith 

Water 

man 

Score 


Identity 






382 




kinase 






371 


3395 


gi53082 
3 


Homo sapiens 


epidermal 
growth factor 
receptor 
kinase 
substrate 


402 


47 


372 


3405 


Y29332 


Homo sapiens 


Human 
secreted 
protein clone 
pe584_2 
protein 
sequence . 


122.0 


94 


373 


3408 


gi33347 
41 


Homo sapiens 


shal-type 
potassium 
channel 


2888 


90 


374 


345 


gi45395 
27 


Homo sapiens 


NAALADase L 
protein 


600 


72 


375 


346 


Y95434 


Homo sapiens 


Human calcium 
channel SOC- 
3/CRAC-2 C- 
terminal 
polypeptide . 


1802 


99 


376 


3470 


gi97984 
52 


Homo sapiens 


putative 
capacitative 
calcium 
channel 


277 


100 


377 


3482 


gi38185 
72 


Homo sapiens 


cAMP- specific 
phosphodiester 
ase 8B; 

PDE8B1; 3»,5'- 

cyclic 

nucleotide 

phosphodiester 

ase 


2353 


96 


378 


3492 


gi!6658 
25 


Homo sapiens 




3878 


99 


379 


3530 


gi50510 
0 


Homo sapiens 


KIAA0066 


3637 


100 


380 


3533 


Y32169 


Homo sapiens 


Human growth- 
associated 
protease 
inhibitor 
heavy chain 
precursor. 


2860 


99 


381 


3545 


gi66241 
33 


Homo sapiens 




449 


98 


382 


3549 


gi-14691 
93 


Homo sapiens 


The KIAA0135 
gene is 
related to 


5374 


99 
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man 
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pim-1 
oncogene . 






383 


3595 


gi63301 
90 


Homo sapiens 


KIAA1169 
protein 


1893 


100 


384 


3601 


gi80891 
5 


Homo sapiens 


tumor 
necrosis 
factor 

receptor type 
1 associated 
protein 


992 
\ 


99 


385 


3612 


gi53054 
48 


Mus mus cuius 


SH2-B PH 
domain 
containing 
signaling 
mediator 1 
gamma isoform 


1439 


92 


386 


3613 


Y32194 


Homo sapiens 


Human 
receptor 
molecule (REC) 
encoded by 
Incyte clone 
266775. 


1438 


100 


387 


3621 


gi89784 
9 


Mus mus cuius 


ubiquitinating 
enzyme E2-23 0 
kDa 


393 


68 


388 


■ 3624 


R47858 


Homo sapiens 


Human LDL> 
receptor 
Domains 1 and 
2. 


2895 


100 


389 


3625 


Y57949 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
73. 


1868 


100 


390 


3626 


W69342 


Homo sapiens 


Secreted 
protein of 
clone CJ424_9. 


442 


94 


391 


3627 


gi65371 
36 


Homo sapiens 


putative 
organic anion 
uranspor cer 


982 


92 


392 


3630 


Y06886 


Homo sapiens 


HWHHJ20 
polypeptide . 


1109 


91 


393 


3642 


gi48864 
67 


Homo sapiens 


hypothetical 
protein 


570 


52 


394 


3645 


gi95884 
02 


Homo sapiens 




598 


98 


395 


3647 


Y12050 


Homo sapiens 


Human 5' EST 
secreted 
protein 


517 


98 
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Smith 

Water 
man ' 
Score 
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Identity 


396 


3653 


Y70018 


Homo sapiens 


Human 
Protease and 
associated 
protein-12 
(PPRG-12) . 


2232 


99 


397 


3676 


W67818 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 12 clone 

HMSUU74 . 


338 

\ 


100 


398 


3677 


gi32093 


Homo sapiens 


HGMP07J 


650 


52 


399 


3681 


Y48443 


Homo sapiens 


Human 
prostate 
cancer- 
associated 
protein 140. 


803 


93 


400 


3682 


gi46917 
26 


Homo sapiens 


ARF GTPase- 
activating 
protein GIT1 


2435 


91 


401 


3688 


gi66938 
24 


Homo sapiens 


ubiquitin- 
specif ic 
protease 


1995 


99 


402 


3689 


Y94927 


Homo sapiens 


Human 
secreted 
protein clone 

CK/1J J.^ 

protein 
sequence 


530 


81 


Am 


•jean 


y no / j.o 
12 


\j ry C U O J. ayUS 

cuniculus 


ryanodine 
receptor 


594 


95 


AClA 




rr-t (Zf\n'> 7 
ylDUU<6 / 

14 


jtiomo Sapiens 


membrane - type 
serine 
protease 1 


2630 


94 


405 


3714 


gi26957 
no 


Homo sapiens 


SPOP 


553 


81 


406 


3720 


gi93092 
93 


Homo sapiens 


as c- type 
amino acid 
transporter 1 


566 


95 


407 


3726 


ail0440 
381 


Homo saoi f»n^ 


protein 




a o 
o y 


408 


373 


gi57146 
96 


Mus mus cuius 


alpha 2 delta 
calcium 
channel 
subunit 


243 


95 


409 


3788 


gi69112 
19 


Homo sapiens 


type II 
membrane 
serine 
protease 


841 


100 
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410 


3789 


Y45023 


Homo sapiens 


Human sensory 
transduction 
G-protein 
coupled 
receptor-B3 . 


1084 


95 


411 


3790 


gil5240 
88 


Homo sapiens 


Polio virus 
receptor 
protein 


1508 


99 


412 


3801 


gi67236 
75 


Homo sapiens 


mitotic 
kinase- like 
protein- 1 


2035 


99. 


413 


3803 


gi96897 
3 


Homo sapiens 


mitotic 
kinase- like 
protein- 1 


332 


86 


414 


3820 


gil7704 
78 


Homo sapiens 


NK receptor 


1988 


99 


415 


3831 


gi27813 
86 


Homo sapiens 




1493 


99 


416 


3837 


gi93678 
40 


Homo sapiens 


neuronal 
apoptosis 
inhibitory 
protein 2 


2243 


99 


417 


385 


gil5269 
78 


Homo sapiens 


ryanodine 
receptor 2 


149 


96 


418 


3856 


gi99565 
4 


Homo sapiens 


interleukin- 
11 receptor 


147 


100 


419 


386 


gi49600 
38 


Mus mus cuius 


T2K protein 
kinase homo log 


669 


66 


420 


3861 


Y74129 


Homo sapiens 


Human 
prostate tumor 
EST fragment 
derived 
protein #316. 


842 


98 


421 


3883 


gi66352 
05 


Homo sapiens 


beta- 
ureidopropiona 
se 


1576 


100 


422 


3898 


gi37231 


Homo sapiens 


DNA 

topoisomeras e 
II 


8436 


99 


423 


3921 


gi86488 
81 


Homo sapiens 


putative 
organic anion 
transporter 


131 


100 


424 


3932 


gi85757 
75 


Homo sapiens 


KRAB zinc 
finger protein 


1935 


99 


425 


3934 


gi46891 
28 


Homo sapiens 


SIH003 


127 


92 


426 


3963 


gi32129 
96 


Homo sapiens 




339 


64 


427 


3974 


G03790 


Homo sapiens 


Human 


232 


63 
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Smith 

Water 

man 

Score 


% 
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secreted 
protein, 






428 


3983 


gil8197 
1 


Homo sapiens 


vascular 
endothelial 
growth factor 


433 


85 


429 


3999 


gil6574 
64 


Sus scrofa 


calcium/calmod 
ul in- dependent 
protein kinase 
II isoform 
gamma -G 


484 

\ 


75 


430 


4001 


gi65722 
30 


Homo sapiens 




329 


100 


431 


4009 


gi21432 
60 


Homo sapiens 


phosphoinositi 
de 3 -kinase 


521 


99 


432 


401 


gi65723 
79 


Homo sapiens 




1372 


56 


433 


4020 


gi28156 
24 


Homo sapiens 


tumor 
necrosis 
factor 
superfamily 
member LIGHT 


1252 


100 


434 


4024 


Y21166 


Homo sapiens 


Human be 12 
proto-oncogene 
mutant protein 
fragment 14 . 


84 


40 


435 


4040 


Y57285 


Homo sapiens 


Human GPCR 
protein 
(HGPRP) 
sequence 
{clone ID 
2214673) . 


1726 


99 


436 


4057 


W74873 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 145 
clone HFXHL79. 


531 


100 


437 






Homo sapiens 


Human 
secreted 
protein, 


92 


70 


438 


4067 


gi83317 
60 


Homo sapiens 


LU1 protein 


1077 


92 


439 


4078 


Y57900 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
24. 


996 


100 


440 


4120 


gil8715 


Homo sapiens 


mitogen- 


927 


100 
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Smith 

Water 

man 

Score 


% 

Identity 






39 




activated 
protein kinase 
phosphatase 4 






441 


4123 


gi53601 
25 


Homo sapiens 


NY- REN- 5 8 
antigen 


140 


100 


442 


4130 


gi62890 
72 


Homo sapiens 


JM24 protein 


604 


100 


443 


4133 


gi85755 
27 


Homo sapiens 


toll-like 
receptor 8 


755 


100 


444 


4166 


gi61185 
55 


Homo sapiens 


DEAD- box 
protein 
abstrakt 


2512 


100 


445 


4167 


gi38008 
30 


Rattus 
norvegicus 


putative four 
repeat ion 
channel 


615 


93 


446 


4172 


gi72096 
76 


Homo sapiens 


potassium 
channel Kv8.1 


369 


100 


447 


4185 


gi53054 
05 


Homo sapiens 


Na+/H+ 
exchanger 
isoform 2 


1769 


100 


448 


4197 


gi28111 
22 


Xenopus 
laevis 


NaDC-2 


524 


69 


449 


4203 


Q89840_ 
aal 


Homo sapiens 


Human death 
associated 
protein DAP- 
3. 


198 


97 


450 


4262 


gi59014 
78 


Marmot a 
marmot a 


olfactory 
receptor 


209 


92 


451 


4276 


gi32456 


Homo sapiens 


protein- 
tyrosine 
phosphatase 


3270 


99 


452 


4283 


R41231 


Homo sapiens 


GAT- 2 
transporter 
gene. 


477 


100 ! 


.453 


4331 


gi31719 
12 


Homo sapiens 


RAMP 2 


443 


98 


454 


4340 


gi81182 
23 


Homo sapiens 


unknown 


1330 


100 


455 


4351 


gil7545 
15 


Rattus 
norvegicus 


aminopeptidase 
-B 


2050 


92 


456 


4354 


Y57906 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
30. 


1402 


100 


457 


4385 


gi55964 
33 


Homo sapiens 


candidate 
tumor 

suppressor 
protein NOC2 


509 


97 
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sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


458 


4388 


W78140 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 15 clone 
HSDES04. 


100 


94 


459 


4405 


Y48226 


Homo sapiens 


Human 
prostate 
cancer- 
associated 
protein 12 . 


1246 


99 


460 


441 


gi29l53 
6 


Bovine 

herpesvirus 1 


BICP4 


106 


35 


461 


4417 


gi65625 
33 


Homo sapiens 


sialin 


939 


100 


462 


4419 


gil84l5 
55 


Homo sapiens 


NG5 


146 


33 


463 


4443 


gi49613 
9 


Mus musculus 


AMPA 
selective 
glutamate 
receptor 


262 


94 


464 


4470 


gi72483 
81 


Homo sapiens 


adaptor 
protein 
pl30Cas 


2592 


100 


465 


4482 


gi73299 

; 79 


Homo sapiens 


apoptosis 
regulator 


2071 


100 


466 


4487 


gi67066 
59 


Homo sapiens 




405 


100 


467 


4491 


gi98373 
41 


Homo sapiens 


CamKI-like 
protein kinase 


1044 


100 


468 


4492 


Y42751 


Homo sapiens 


Human calcium 
binding 
protein 2 
(CaBP-2) . 


586 


99 


.469 


4497 


gi61797 
40 


Homo sapiens 


paraneoplastic 
cancer- testis - 
brain antigen 


352 


37 


470 


4502 


gi63297 
42 


Homo sapiens 


KIAA1124 
protein 


327 


100 


471 


4519 


Y99426 


Homo sapiens 


Human PRO1604 
(DNQ785) amino 
acid sequence 


1563 


100 


472 


4526 


Y08008 


Homo sapiens 


Human HLIG-1 
protein. 


4023 


99 


473 


4547 


gi45895 
62 


Homo sapiens 


KIAA0959 
protein 


4165 


99 


474 


4554 


gil3810 
29 


Mus musculus 




1164 


77 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


475 


4555 


gi27923 
66 


Homo sapiens 


unknown 
protein IT12 


4461 




476 


457 


Y70551 


Homo sapiens 


Human latent 
t ran s f o rming 
growth 
factor-beta 
binding 
protein 3 (I) . 


1825 

\ 


100 


477 


4571 


gi53601 
15 


Homo saDien<? 


antigen 


o O J 


iUU 


478 


4613 


Y05868 


Homo sapiens 


Human Toll 

\JJL ULCXU 

PR0358. 


2413 


100 


479 


4614 


Y27129 


ffnmn c; pi r~\ -j one 


nu. 1 1 let xi uunc 

marrow- derived 
nolvDpnt.i rip 
(clone OAF038- 
Leu) . 


io JLo 


100 


480 


4622 


G03789 


Homo sapiens 


Human 
secreted 
protein, 


173 


53 


481 


4667 


gi76736 
38 


Danio reno 


Deddi 


44£T 


*x O 


482 


4670 • 


gi40264 
9 


Homo sapiens 


c-rel 


2309 


100 


483 


4683 


Y68773 


Homo sapiens 


Amino acid 
sequence of a 

Vinman 

phosphorylatio 
n effector 
PHSP-5. , 


2234 


99 


484 


4698 


Y73470 


Homo s ap i ens 


Human 
secreted 
protein clone 
yd!41 1 
protein 
sequence 


746 


t nn 

JLUU 


485 


4724 


gi64568 
46 


Homo sapiens 


hypothetical 
protein 


1101 


99 


486 


4734 


gi33349 
82 


Homo sapiens 


R27216_l 


1151 


80 


487 


4814 


gi62744 
73 


Homo sapiens 


pregnancy- 
induced growth 
inhibitor 


1348 


100 


488 


4819 


Y07825 


Homo sapiens 


Human 
secreted 
protein 
fragment #4 
encoded from 


117 


67 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










gene 28. 






489 


4821 


Y81498 


Homo sapiens 


Human foetal 
bone -derived 
growth 
factor -like 
protein. 


1200 


100 


490 


4851 


gi56894 

91 | 


Homo sapiens 


KIAA1077 
protein 


4364 

\ 


99 


491 


4872 


gi59119 
53 


Homo sapiens 


hypothetical 
protein 


3723 


99 


492 


4902 


B08917 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 27 


717 


100 


493 


5006 


gi43577 
4 

t 


Homo sapiens 


receptor 
tyrosine 
kinase isoform 
FLT4 long, 
FLT41 {C- 
terminal } 


385 


100 


494 


5007 


Y93951 


Homo sapiens 


Amino acid 
sequence of a 
Brainiac-5 
polypeptide . 


804 


100 


495 


5027 


gi35487 
91 


Homo sapiens 


R33 590_l 


1606 


100 


496 


5029 


gi56895 
27 


Homo sapiens 


KIAA1095 
protein 


5722 


99 


497 


5033 


Y14482 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by 
gene 17. 


166 


66 


498 


5040 


Y95019 


Homo sapiens 


Human 
secreted 
protein vql_l, 


258 


92 


499 


5061 


gil3044 


Pseudorabies 

V12TUS 


EP0 


85 


38 


500 


5081 


gi40380 
81 


Homo sapiens 


vascular 
endothelial 
cell growth 
inhibitor 


134 


100 


501 


5129 


gi31691 
58 


Homo sapiens 


BC269730_2 


2340 


99 


502 


5139 


gi40628 
56 


Homo sapiens 


HEXIM1 
protein 


293 


47 


503 


5174 


gi93685 


Homo sapiens 


140up gene 


576 


90 
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SEQ 

ID 

NO: 


SEQ 
TD 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
s ion 
NO. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






40 




product 






504 


524 


G00329 




Human 
secreted 
protein. 


565 


100 


505 


5291 


Y92515 


Homo sapiens 


Human OXRE- 


1271 


98 


506 


5335 


gi72961 

-J o 


Drosophila 

tnol a yi ^ c? +- « 
nit; x ctiivjy ci o Ccr 


CG3862 gene 
product 


753 

\ 


46 


507 


5346 


Y94987 


Homo sapiens 


Human 
secreted 
protein vj l i , 


849 


100 


508 


5379 


gi71445 
06 


Homo sapiens 


cytokine - 
inducible SH2- 
containing 
protein 


1353 


99 






yio Ujd D 

51 


Homo s ap iens 


similar to 
mouse Ehm2 


1516 


100 


510 


549 


Y22113 


Homo sapiens 


Human ZSMF-3 
protein 
sequence . 


294 


62 


511 


5542 




noiuo sapiens 


Fragment of 
human secreted 
protein 
encoded by 
gene 11. 


1066 


100 


512 


5560 


G03790 


Homo sapiens 


Human 
secreted 
protein, ! 


103 


36 


513 


5696 


gi79203 
98 


Homo sapiens 


PT0V1 


1904 


91 




5704 




Homo sapiens 


Human 
secreted 
prouem 
sequence 
encoded by 
gene 2 


987 


100 


515 


5758 


W18878 


Homo sapiens 


Human protein 
kinase C 
inhibitor, 
IPKC-1. 


368 


100 


S16 


5760 


gi65621 
76 


Homo sapiens 


hypothetical 
protein 


425. 


100 


517 


5763 


Y41706 


Homo sapiens 


Human PR0381 
protein 
sequence . 


441 


100 


518 


5787 


Y57907 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
31. 


952 


100 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

09/48 
8, 725 


Acces- 
sion 
No. 


Species* 


Description 


Smith 

Water 

man 

Score 


% 

Identity 




coo 1 : 


42 


V-3 4- 

jra.li 

cy t omegalo vi r 
us Maastricht 


prs 


15 3 


36 


520 


5886 


gil7810 
37 


Mus musculus 


neuronal 
tyrosine 
threonine 
phosphatase 1 


1135 


52 


521 


5924 


W69221 


Homo sapiens 


Human parotid 
secretory 
protein. 


710" 


96 


522 


5960 


Y91529 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 79 


1300 


99 


523 


5962 


W69784 


Homo sapiens 


Protein 
Kinase C 
Inhibitor -like 
Protein 
(IPKC-2) . 


395 


100 


524 


5969 


Y79141 


Homo sapiens 


Human 
haemopoietic 
stem cell 
regulatory 
protein 
SCM113 . 


1205 


79 


525 


5976 


gi78031 
0 


Homo sapiens 


natural 
killer 
associated 
transcript 4 


1808 


91 


526 


6002 


gi21045 
53 


Homo sapiens 




4367 


67 


527 


6008 


\rt~ c 'i c c 
IDO/Ob 


Homo sapiens 


Membrane - 
bound protein 
PR01384. 


822 


100 


528 


6020 


gil9115 


Homo sapiens 


cytochrome c- 

llKc 

polypeptide 


322 


50 










Human 
cytokine/ stero 
id receptor 
protein. 




51 


530 


6070 


Y42750 


Homo sapiens 


•Human calcium 
binding 
protein 1 

(CaBP-1) . 


626 


100 


531 


6075 


gil0732 
648 


Homo sapiens 


angiopoietin- 
like protein 


2164 


100 
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SEQ 
ID 

WO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










PP1158 






532 


6106 


gi22179 
70 


Homo sapiens 


p40 


1349 


96 


533 


6420 


W82000 


Homo sapiens 


Human adult 
brain secreted 
protein 
dm26_2 . 


929 


100 


534 


6434 


gil0732 
648 


Homo sapiens 


angiopoietin- 
like protein 
PP1158 


2164 


100 


535 


6439 


gil8970 
1 


Homo sapiens 


endothelial 
cell growth 
factor 


376 


100 


CO c 

53o 


64o J 


Y41720 


Homo sapiens 


Human PRO 7 92 
protein 
sequence. 


360 


82 


537 


6466 


gi48840 
84 


Homo sapiens 


hypothetical 
protein 


538 


100 


538 


6508 


gi54420 
30 


Homo sapiens 


aminopeptidase 


2317 


96 


539 


6570 


gi59214 
91 


Homo sapiens 




1591 


99 


540 


6719 


gi31847 


Homo sapiens 


glypican 


1625 


87 


541 


6772 


Y65432 


Homo sapiens 


Human 5 ■ EST 
related 
polypeptide 


180 


53 


542 


6789 


gi53729 
2 


Homo sapiens 


ICH-1L 


1556 


100 


543 


6805 


gi44547 
02 


Homo sapiens 


HSPC007 


634 . 


84 


544 


6833 


gil8906 
60 


Homo sapiens 


protein 
tyrosine 
phosphatase 
receptor 
omicron 


5726 


87 


545 


6834 


gi59214 
91 


Homo sapiens 




1746 


88 


546 


6851 


gi24076 
41 


Homo sapiens 


neuropil in 


3968 


98 




DODO 


rri £*71 AG 

y J-O / iio 
41 


urobopniia 
melanogaster 


MAP Jcinase 
phosphatase 


218 


49 


548 


6876 


Y13138 


Homo sapiens 


Human 
secreted 
protein 
encoded by 5* 
EST 


414 


76 


549 


688 


Y73463 


Homo sapiens 


Human 
secreted 
protein clone 


701 


98 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










ykl99_jL 
protein 
sequence 






550 


6897 


gi58151 
80 


Homo sapiens 


unknown 


509 


97 


551 


690 


gil0645 
186 


Homo sapiens 


meningioma - 
expressed 
antigen 5s 
splice variant 


522 

\ 




552 


6909 


W78149 


Homo sapiens 


Human 

C1VX1IICXX1 

secreted 
protein 

gene 24 clone 
HSVBF78 . 




100 


553 


6924 


Y35923 


Homo sapiens 


Extended 
human secreted 
protein 
sequence, 


-J -L*± 


Q Q 


554 


6937 


G03798 


Homo sapiens 


Human 
secreted 
protein, 


281 


70 


555 


6951 


gi51185 
7 


Homo sapiens 


prostate- 
specific 
antigen 


364 


95 


556 


7008 


G03200 


Homo sapiens 


Human 
secreted 
protein , 


548 


98 


557 


7009 


Y22213 


Homo sapiens 


Human V201 
protein 
sequence . 


856 


100 


558 


7057 


gi60036 
54 


Homo sapiens 


brain 
specific 
membrane - 
anchored 
protein BSMAP 


1814 


100 


559 


7098 


W27291 


Homo sapiens 


Human H1075-1 
secreted 
protein 5' 
end. 


712 


100 


560 


7114 


gi32121 
10 


Homo sapiens 


prefoldin 
subunit 1 


534 


98 


561 


712 


gi45586 
41 


Homo sapiens 


P85B_HUMAN; 
PTDINS-3- 
KINASE P85- 
BETA 


470 


74 


562 


7215 


gi48683 
66 


Homo sapiens 


delta- 6 fatty 
acid 

desaturase 


2437 


100 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 

O T)C 
O/ /Z3 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


563 


7244 


Y12445 


Homo sapiens 


Human 5' EST 
secreted 
protein 


428 


100 


564 


7248 


gi31137 
6 


Homo sapiens 


Humig 


633 


100 


565 


7252 


gi56895 
31 


Homo sapiens 


KIAA1097 
protein 


5240 


100 


566 


7292 


gi51069 
98 


Homo sapiens 


HSPC040 
protein 


580 


100 


567 


7306 


Y32201 


Homo sapiens 


Human 
receptor 
molecule (REC) 
encoded by 
Incyte clone 
2057886. 


1974 


95 


568 


7338 


Y73880 


Homo sapiens 


Human 
prostate tumor 
EST fragment 
derived 
protein #67. 


1566 


100 


569 


736 


gil0178 
317 


Homo sapiens 




1468 


100 


570 


737 


G00851 


Homo sapiens 


Human 
secreted 
protein, 


522 


98 


571 


740 


W85610 


Homo sapiens 


- Secreted 
protein clone 
eh80 1. 


1115 


87 


572 


7400 


Y93948 


Homo sapiens 


Amino acid 
sequence of a 
lectin ss3939 ' 
polypeptide . 


1982 


99 


573 


7415 


gi30436 
70 


Homo sapiens 


KIAA0573 
protein 


2392 


100 


574 


7429 


Y40864 


Homo sapiens 


A human 
glutathione - S - 
transferase 
(hGST) 
protein. 


1183 


99 








Wrtnv^ carti one 

ncjuivj bapiens 


t\ cone marrow 
secreted 
protein 
designated 
BMS6. 


CCA 

554 


99 


576 


7516 


gi44683 
11 


Homo sapiens 




1146 


99 


577 


7526 


gi41389 
22 


Homo sapiens 


promyelocytic 
leukemia zinc 
finger 


3571 


99 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










protein; 
kruppel - like 
zinc finger 
protein; PLZF 






578 


7571 


G02915 


Homo sapiens 


Human 
secreted 
protein, 


209 


100 


579 


7614 


W74726 


Homo sapiens 


Human 
secreted 
protein 
fg949_J3 . 


1879 


100 


580 


7663 


gi59125 
48 


Homo sapiens 




1634 


100 


581 


7686 


gi49297 
11 


Homo sapiens 


CGI -121 
protein 


870 


100 


582 


7714 


gi38876 
5 


Homo sapiens 


phospholipase 

D 


4428 


99 


583 


7724 


G03933 


Homo sapiens 


Human 
secreted 
protein, 


570 


100 


584 


7834 


gi89191 
66 


Homo sapiens 


mesenchymal 
stem cell 
protein DSC92 


1133 


100 


585 


7855 


Y48505 


Homo sapiens 


Human breast 
tumour- 
associated 
protein 50. 


684 


100 


586 


7870 


Y13372 


Homo sapiens 


Amino acid 
sequence of 
protein 
PR0223. 


2559 


100 


587 


7871 


Y91689 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 93 


768 


100 


588 


7892 


gi34659 


Homo sapiens 


macrophage 
inflammatory 

precursor 


532 


100 


589 


7927 


gi32575 


Homo sapiens 




183 


91 


590 


7944 


gil6574 
58 


Sus scrofa 


calcium/calmod 
ul in- dependent 
protein kinase 
II isoform 
gamma -B 


2744 


100 


591 


7947 


G01131 


Homo sapiens 


Human 


574 


96 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO : 
in 

USSN 
09/48 
b , 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein, 






592 


800 


gi30214 
28 


Homo sapiens 


neutral 
sphingomyelina 
se 


167 


68 


593 


8055 


gi49296 
37 


Homo sapiens 


CGI-84 
protein 


1038 
\ 


100 


594 


8082 


gi46790 
14 


Homo sapiens 


HSPC014 


715 


100 


595 


8127 


gi99556 
93 


Homo sapiens 


twisted 
gastrulation 
protein 


905 




596 


8174 


gi55322 
94 


Homo sapiens 


MUM2 


767 


100 


597 


8178 


gi45305 
87 


Homo sapiens 


TADA1 protein 


1132 


100 


598 


8215 


R66278 


Homo sapiens 


Therapeutic 
polypeptide 
from 

glioblastoma 
cell line. 


830 


100 


599 


8263 


Y48371 


Homo sapiens 


Human 
prostate 
cancer- 
associated 
protein 68 . 


713 


98 


600 


827 


gi31723 
37 


Cavia 
porcellus 


phosphol ipase 

B 


955 


73 


601 


828 


Y29517 


Homo sapiens 


Human lung 
tumour protein 
SAL-82 
predicted 
amino acid 
sequence . 


833 


94 


602 


8294 


gi49297 
67 


Homo sapiens 


CGI -14 9 
protein 


1085 


100 


603 


8313 


gi57714 
20 


Homo sapiens 


group I ID 
secretory 
phosphol ipase 
A2 


852 


100 


604 


832 


Y86260 


Homo sapiens 


Human 
secreted 
protein 
HELHN47 , 


319 


78 


605 


8357 


gi41913 
58 


Mus mus cuius 


claudin- 7 


164 


47 


606 


8373 


gil9452 
71 


Homo sapiens 


protein 
phosphatase 6 


1666 


100 


607 


8379 


gi58529 


Homo sapiens 




1226 


100 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






81 




cardiot rophin- 
like cytokine 
CLC 






608 


8380 


gi34022 
16 


Homo sapiens 


protein 


974 


100 


609 


8386 


gi38698 
8 


Homo sapiens 


oncostatin M 


1297 

N 


99 


610 


8418 


Y70210 


Homo sapiens 


Human TANGO 
130 protein. 


722 


98 


611 


8442 


G01895 


Homo sapiens 


Human 
secreted 
protein, 


490 


95 


612 


8457 


G04048 


Homo sapiens 


Human 
secreted 
protein, 


450 


98 


613 


8458 


W97119 


Homo sapiens 


S - adeno syl -L- 
me thy 1 trans f er 
ase (SAM-MT) 
protein. 


1484 


100 


614 


8469 


gi71597 
99 


Homo sapiens 




255 


100 


615 


8480 


gi45895 
30 


Homo sapiens 


KIAA0943 
protein 


1998 


100 


616 


8521 


gi57262 
35 


multiple 

sclerosis 

associated 

retrovirus 

element 


unknown 
protein U5/2 


250 


82 


617 


857 


gi96639 
58 


Homo sapiens 


cysteinyl 
leukotriene 
CysLT2 
receptor 


612 


99 


618 


8574 


gi68412 
60 


Homo sapiens 


HSPC305 


1049 


100 


619 


8606 


gi33677 
07 


Homo sapiens 


scrapie 
responsive 
protein 1 


544 


100 


620 


8632 


G01158 


Homo sapiens 


Human 
secreted 
protein, 


502 


100 


621 


8646 


gi38822 
49 


Homo sapiens 


KIAA0764 
protein 


2175 


100 


622 


8666 


Y66196 


Homo sapiens 


Human bladder 
tumour EST 
encoded 
protein 54. 


1080 


95 


623 


8675 


gi99639 
08 


Homo sapiens 


NPD009 


432 


96 


624 


8683 


G04018 


Homo sapiens | Human 


469 


±_ 98 
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SEQ 

XD 

NO: 


SEQ 
XD 
NO: 
in 

USSN 
09/48 

O TIC 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

luenciuy 










secreted 
protein, 






625 


8708 


gil6335 
64 


Homo sapiens 


C8 


364 


98 


626 


8720 


gi82484 
65 


Homo sapiens 


hepatocellular 
carcinoma- 
associated 
antigen 56 A 


191 

\ 


69 


627 


8756 


Y94984 


Homo sapiens 


Human 
secreted 
protein 
vell_l , 


369 


97 


628 


8765 


Y00346 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by 
gene 2 . 


1068 


97 


629 


8783 


Y27918 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene No. 123. 


1051 


95 


630 


8804 


Y25426 


Homo sapiens 


Human SIGIRR 
protein . 


887 


100 


631 


8838 


Y99409 


Homo sapiens 


Human PR01343 
(UNQ698) amino 
acid sequence 


1279 


100 


632 


8851 


W74785 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 56 clone 
HSAXS65 . 


454 


100 


633 


8853 


W75116 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 60 clone 


245 


95 


634 


8857 


gi25651 
96 


Homo sapiens 


non- 
functional 
folate binding 
protein 


479 


74 


635 


8859 


Y02690 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 41c lone 


600 


100 
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SEQ 
ID 

NO: 


SEQ 

ID 

NO: . 

in . 

USSN 

09/48 

8,725 


Acces - 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










HSZAF47. 






636 


8901 


Y86491 


Homo sapiens 


Human gene 
5 9- encoded 
protein 
fragment , 


548 


99 


637 


8907 


W88745 


Homo sapiens 


Secreted 
protein 
encoded by 
gene 30 clone 
HTSEV09. 


2004 

\ 


99 


638 


8934 


W75088. 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 32 clone 
HAGBB70. 


421 


98 


639 


8960 . 


Y02693 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 44 clone 
HTDAD22. 


267 


72 


640 


8979 


Y76143 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 20. 


1374 


98 


641 


8980 


Y11433 


Homo sapiens 


Human 5' EST 
secreted 
protein 


466 


100 


642 


8986 


G02626 


Homo sapiens 


Human 
secreted 
protein, 


306 


100 


643 


8987 


G02093 


Homo sapiens 


Human 
secreted 
protein, 


486 


97 


644 


8995 


Y12908 


Homo sapiens 


Human 5 ' EST 
secreted 
protein 


181 


100 


645 


• 9035 


Y71108 


Homo sapiens 


Human 
Hydrolase 
protein- 6 
(HYDRL-6) . 


800 


100 


646 


9062 


gi88860 
05 


Homo sapiens 


ly sophosphat id 
ic acid 

acyl trans f eras 
e-delta 


523 


100 


647 


9074 


Y25761 


Homo sapiens 


Human 


1366 


99 
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SEQ 

TD 

NO: 


SEQ 

NO: 
in 

CJSSN 
09 /48 
8,725 


Acces - 

sxon 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein 
encoded from 
gene 51. 










I / Jo Jo 


Homo sapiens 


HTRM clone 
1852290 
protein 
sequence . 


1591 


100 


649 


9098 


Y57878 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
2. 


516 


100 


650 


9109 


gi23903 


Homo sapiens 


63kDa protein 
kinase 


1141 


97 


651 


911 


gi32456 


Homo sapiens 


protein- 
tyros ine 
phosphatase 


2591 


100 j 


652 


912 


gill367 
43 


Homo sapiens 


human P5 


212 


46 






Y34129 


Homo sapiens 


Human 
potassium 
channel 
K+Hnov28. 


377 


71 


654 


9164 


Y41324 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 17 clone 
HNFIY77. 


1083 


99 


655 


9173 


gi68512 
56 


Mus musculus 


protein 
tyrosine 
phosphatase- 
like protein 

F IPLiB 


631 


93 


656 


9187 


Y66721 


Homo sapiens 


Membrane - 
bound protein 

PROS 11 . 


1173 


95 


657 


9190 


W40378 


Homo sapiens 


Human breast 
cancer protein 
CH14-2al6-l 
from 2.0 kB 
DNA fragment 
#2. 


792 


81 


658 


9194 


Y02781 


Homo sapiens 


Human 
secreted 
protein. 


462 


70 


659 


9210 


G02994 


Homo sapiens 


Human 
secreted 
protein, 


166 


80 
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SEQ 
ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity. 


660 


9222 


G02520 


Homo sapiens 


Human 
secreted 
protein, 


186 


43 


661 


9230 


gi67065 
54 


Homo sapiens 


inositol 
1,4,5- 

trisphosphate 
3 -kinase B 


1315 


95 


662 


9258 


gi52214 
5 


Homo sapiens 


B-cell growth 
factor 


120 


56 


663 


9260 


G04072 


Homo sapiens 


Human 
secreted 
protein, 


138 


51 


664 


9271 


gi66900 
95 


Homo sapiens 


tetraspanin 
protein 


317 


67 


665 


9272 


gi!6304 
2 


Bos taurus 


factor 
activating 
exoenzyme S 


444 


72 


666 


9275 


gi40177 
4 


Homo sapiens 


ribosomal 
protein S6 
kinase 3 


424 


81 


667 


930 


G02355 


Homo sapiens 


Human 
secreted 
protein, 


167 


41 


668 


9304 


gi89797 
43 


Canis 

f amiliaris 


Band4.l -likes 
protein 


1493 


93 


669 


9346 


gi27389 
89 


Mus mus cuius 


high mobility 
group protein 
homo log HMG4 


384 


89 


670 


9347 


gi36613 


Homo sapiens 


s er ine / 1 hr eoni 
ne protein 
kinase 


199 


91 ; 


671 


935 


gi55418 
70 


Homo sapiens 


QA79 membrane 
protein, 
allelic 
variant airm- 
lb 


334 


57 


672 


9350 


gi33271 
24 


Homo sapiens 


KIAA0655 
protein 


757 


87 


673 


9351 


W57260 


Homo sapiens 


Human 
semaphorin Y. 


573 


95 


674 


9356 


gi59977 


Human 

endogenous 

retrovirus 


tripartite 
fusion 
transcript 
PLA2L 


127 


59 


675 


9363 


Y17834 


Homo sapiens 


Human PR0361 
protein 
sequence . 


968 


92 


676 


9366 


gi72431 


Homo sapiens 


KIAA1374 


649 


96 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
ill 

USSN 
09/48 

Og //J 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

xoenticy 






29 




protein 






677 


9369 


G03793 


Homo sapiens 


Human 
secreceu 
protein, 


222 


69 


678 


OTTO 

937o 


n-i A A C D "2 

11 


riomo sapiens 






^ Q 
-j .7 


679 


9393 


gi27389 
89 


Mus mus cuius 


mgn nioDiiity 
group protein 
horaolog HMG4 


JUT 

\ 


R Q 
O -7 


680 


9444 


G01399 


Homo sapiens 


Human 
secreted 
protein, 


157 


93 


681 


9467 


gi44547 
02 


Homo sapiens 


HSPC007 


230 


71 


682 


9486 


gil0047 
243 


Homo sapiens 


KIAA1584 
protein 


605 


93 


683 


949 


Y30895 


Homo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 25. 


704 


99 


684 


9499 


W36002 


Homo sapiens 


Human Fcnab 3 1 
gene product. 


2X73 


9o 


685 


9510 


gil6657 
99 


Homo sapiens 




867 


83 


686 


9523 


Y53022 


Homo sapiens 


Human 
secreted 
protein clone 
qfll6_2 
protein 
sequence 


1252 


89 


687 


9534 


Y66670 


Homo sapiens 


Membrane- 
Douna procem 
PRO1180. 


998 


100 


688 


9539 


Y76144 


Homo sapiens 


Human 
secreted 
protein 

gene 21 . 


633 


100 


689 


954 


G02490 


Homo sapiens 


Human 
secreted 
protein, 


160 


78 


690 


9546 


gil8112 
1 


Homo sapiens 


chorionic 
somatomammotro 
pin 


616 


96 


691 


955 


gi72431 
03 


Homo sapiens 


KIAA1361 
protein 


2042 


100 


692 


9551 


gil7723 


Homo sapiens 


ras- related 


341 


57 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 

O TIC 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






45 




GTP- binding 
protein 






693 


9558 


W88403 


Homo sapiens 


Human adult 
testis 
secreted 
protein 
ga63_6 . 


2252 


100 


694 


9561 


gi66900 
17 


Herpesvirus 
papio 


NTR 


100 


30 


695 


957 


Y86260 


Homo sapiens 


Human 
secreted 
protein 
HELHN47, 


319 


78 


696 


9572 


gi97294 
0 


Mus mus cuius 


Elf -1 


806 


92 


697 


9576 


gi32490 
05 


Homo sapiens 


gemimn 


448 


98 


698 


9586 


gi28872 
88 


Homo sapiens 


mRNA cleavage 
factor I 25 
kDa subunit 


208 


100 


699 


9587 


G00995 


Homo sapiens 


Human 
secreted 
protein, 


726 


99 


700 


9592 


gi49527 
3 


Rat t us 
norvegicus 


ribosomal 
protein S15a 


202 


78 


701 


9595 


gi77999 
12 


Homo sapiens 


UBASH3A 
protein 


453 


47 


702 


9610 


Y07875 


Homo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 24 . 


574 


100 


703 


9634 


Y73325 


Homo sapiens 


HTRM clone 
001106 protein 
sequence . 


820 


99 


704 


9639 


G00805 


Homo sapiens 


Human 
secreted 
protein, 


155 


67 


/ uo 




uUj / OO 


nomo sapiens 


Human 
secreted 
protein, 


Uo 


73 


706 


9653 


gi38823 
41 


Homo sapiens 


KIAA0810 
protein 


523 


100 


707 


9654 


G01924 


Homo sapiens 


Human 
secreted 
protein, 


469 


100 


708 


9678 


Y99376 


Homo sapiens 


Human PR01244 
(UNQ628) amino 


474 


100 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces - 

sion 

NO. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

J-CieiH-iUy 










acid sequence 






709 


9709 


Y11825 


Homo sapiens 


Human 5' EST 
secreted 
protein 


657 


100 


710 


9722 


gi76774 
22 


Mus mus cuius 


GTPase Rab37 


189 


75 


711 


9731 


Y12424 


Homo sapiens 


Human 5' EST 
secreted 
protein 


207 


100 


712 


9742 


Y57954 


Homo satti f»tiq 


JTLUlUclil 

transmembrane 
protein HTMPN- 
78 . 


a a a 


J.U0 


713 


9749 


gi36878 
29 


Homo sapiens 


hT4l 


386 


65 


714 


9755 


'gi20552 
95 


Homo sapiens 


Similar to a 

protein in 
cosmid C14H10 


2583 


100 


715 


9762 


G03436 


Homo f*n 


Hi una n 

secreted 
protein, 


1 IK 
X / D 


ol 


716 


9763 


gi6l800 
11 


Homo saoien*? 


aiiap lid o c 

promoting 
comolex 
subunit 4 




iuu 


717 


9784 


G03570 


Homo sapiens 


Human 
secreted 
protein, 


401 


96 


718 


9794 


G00803 


Homo saDien*? 


Wi i ma n 

XlU.lUCti.1 

secreted 
protein, 


"IT") 


a o 
o y 


719 


9795 


gi25162 
42 


Mus musculus 


Rab33B 


669 


94 


.720 


9798 


gi55859 
9 


Homo sapiens 


ZID, zinc 
with 

interaction 
domain 


605 

• 


96 


721 


9805 


Y25881 


Homo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 61. 


566 


96 


722 


9816 


gi53205 
6 


Homo sapiens 


protein- 
tyros ine- 
phosphatase 


384 


100 


723 


9830 


G00857 


Homo sapiens 


Human 


539 


96 
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SEQ 
ID 
NO : 


SEQ 
ID 
NO : 
in 

USSN 

09/48 

8,725 


Acces - | 
sion | 
No . 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein, 






724 


9836 


G00914 


Homo sapiens 


Human 

/—\ >~ /-\ 

secreceu 
protein. 


527 


100 


725 


9837 


99 


numu odpiclls 




*> 1 n 
z J U 

\ 


67 








fiouiu sapiens 


Human 1 ung 
tumour protein 
SAL- 82 
predicted 

ami no ariH 

sequence. 


833 


94 


727 


9849 


ai72293 
05 




partial cds 


14 U 




728 


9851 


60 


nuillU odJLy J. Clio 


nypoLnecicai 
protein 


ICQ 

Joy 


64 


729 


9859 


gi38819 

/ D 


Homo sapiens 


hypothetical 
protein 


167 


93 


730 


9863 


gi72957 
07 


Drosophila 
melanogaster 


CG15433 gene 
product 


837 


78 


731 


9888 


gi33196 
77 


Homo sapiens 




209 


72 


732 


989 


gi45571 


Rattus 
norveyicus 


zinc finger 
protein rin zf 


604 


92 


733 


9919 


G01843 


Homo sapiens 


Human 
secreted 
protein, 


586 


100 


734 


9922 


W67869 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene bj clone 
HHGDB72 . 


551 


93 


. 735 


9947 


W78239 


Homo sapiens 


Fragment of 
nunian secreceu 
protein 
encoded by 


251 


78 


736 


9956 


Y36203 


Homo sapiens 


Human 
secreted 
protein #75. 


273 


77 


737 


9961 


Y99357 


Homo sapiens 


Human PR01190 
(UNQ604) amino 
acid sequence 


650 


99 


738 


9972 


Y12149 


Homo sapiens 


Human 5' EST 
secreted 
protein 


284 


100 


739 


9977 


gil0039 


Homo sapiens 


osteoblast 


822 


98 
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SEQ 


Acces- 


SDecies 


Descriotion 


Smith 


% 


ID 


ID 


sion 








Identity 


NO: 


NO: 
in 

USSN 

09/48 

8,725 


NO. 






Water 

man 

Score 








439 




dif ferentiatio 
n promoting 
factor 







Table 3 - Amino Acids 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 

NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y= Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\ —possible nucleotide insertion) 


1 


740 


2 


557 


FVGRLLRLGEALRLRPDPSGGCRLQPALVGETEMSEKENNFPP 
LPKFI PVKPC FYQNFSDE I PVEHQVLVKR I YRLWMFYCATLGV 
NLIACTaAWWIGGGSGTNFGLAFVWLIiLFTPCGYVCWFRPVYKA 
FRADS S FNFMAFFF I FRS PVCPDRHPGDWIoLRLGRVRLAVGNW 
ILPVQPGRCRGHA 


2 


741 


305 


838 


FLGAGADI FCAYLRMSSKQATS PFACAADGEDAMTQDLTSREK 
EEGSDQHVASHLPLHP IMHNKPHS EELP TLVS T IQQDADWDS V 
LSS QQRME S ENNKLCS LYSFRNTSTS PHKPDEGS RDRE IMTSV 
TFGTPERRKGS LADVVDTLKQKKLEEMTRTEQEDS SCMEKLLS 
KDWKE 


3 


742 


12 


1315 


EGYLTGRPTRPVAVRGKSTADLRMMGRS PGFAMQHI VGVPHVL 
VRRGLLGRDLFMTRTLCSPGPSQPGEKRPEEVALGLHHRLPAL 
GRALGHS IQQRATSTAKTWWDRYEEFVGIiNEVREAQGKVTEAE 
KVFMVARGLVREAREDLEVHQAKLKEVRDRLDRVSREDSQYLE 
LATLEHRMLQE EKRLRT AYLRAEDS ERE KF S LF S AAVRE S HE K 
ERTRAERTKNWSIiIGSVLGALlGVAGSTYVNRVRLQELKALLL 
EAQKG P VS LQEAI REQAS S YS RQQRDLHNLMVDLRGL VHAAG P 
GQDSGSQAGSPPTRDRDVDVIiSAALKEQLSHSRQVHSCLEGLR 
EQLD GLEKTC S QMAGW QLVKS AAHPGLVE P ADGAMP S FLLEQ 
GSMI IJ^SDTEQRLEAQVNRNTI YSTLVTCVTFVATLPVLYML 
FKAS 


4 


743 


112 


745 


NliPPLTPQPGPRLAGSGPSHWFSPLSLPVASKAPGTMAQAIiGE 
DLVQPPELQDDSSSLGSDSELSGPGPYRQADRYGFIGGSSAEP 
GPGHPPADLIRQREMKWVEMTSHWEKTMSRRYKKVKMQCRKGI 
PSALRARCWPLLCGAHVCQKNSPGTYQEIiAEAPGDPQWMETIG 
RDLHRQ F PLHEMFVS PQGHGQQGLLQ VLKAYTLYRP EQG 


5 


744 


99 


265 


LRGMAAAAAGPAASQRFFQSFSDALIDQDPQAALEVGEPFLLP 
PLPADPPPSSTA 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 

NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M-Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insenion) 


6 


745 


210 


758 


WACFRSAHCSRHLRNRIFMYLYWDKTRSPVCKGPALREERPQP 
RLKLEDYKDRLKSGEHLNPDQLEAVEKYEEVLHNLEFAKELQK 
TFSGLSLDLLKAQKKAQRREHMLKLEAEKKKIiRTI LQVQYVLQ 
wt /mPWi/nTmPTfrw^T ,mr rwt .p q BrwT.n vt. t K'PQKT/rr'DppNrpc 

LRQTLEGSTV 


7 


/4b 


A Q 


a c: f\ 


DNNGF I L I S KRSRETGRFLGFA/DGAVLTQLLSMGVFSQVTMYD 
YQAMCKPSSHHHSAAQPLVSPISAFLTATRWLLQELVLFLLEW 
SVWGSX* 


8 


747 


1 


469 - 


CRGRLAQLEEAAVAATMSAGDAVCTGWLVKS PPERKLQRYAWR 
KRWFVLRRGRMSGNPDVLE YYRNKHS SKP IRVIDLSECAWKH 
VGP S FVRKEFQNNFVFIVKTTSRTFYLVAKTEQEMQVWVHS I S 
QVCNIiGHLEDGAADSMESLSYTRSYLQ 


9 


748 


242 


409 


I PAVPLTS CVWGS YSLSVRDYDPRQGDTVKHYKIRTIj \ DKRG 
FYISP\RSTFSTIjQ 


10 


749 


1 


1146 


KDSVLNIARGKKYGEKTKRVSSRKKPALKC/ TSQKQPALKAIC 
DKEDS VPNTATEKKDEQIS GTVS SQKQ PALKATSDKKDS VSNT 
PTEIKDGQQSGTVSSQKQPAWKATSVKKDSVSNIATEIKDGQI 
\RGTVS SQRQPALKA\ TGDEKDS VSNIAREI KDGEKSGTVS PQ 
KQSAQKVI FKKKVS LLNIATRITGGWKS GTE YPENLPTLKATI 

ENKNSVLNTATKMKDVQTSTPEQDLEMASEGEQKRLEEYENNQ 

of"vinr'KT/"iTTJCD"nTYr.TM"^T Tr\c cnmrcunnncT fT*NTf* , VTvrc7TT t ttvn 
r'y V ISXJy XlloKiJiJJ-UJlJX lyooy 1 v o JlLAjiJoJUUUJN^iXJN V JLJbJuXJJv 

HEMKCKDCVHLLKIKKTFCLCKRLTELKDNHCEQLRVKIRKLK 
NKASVLQKRLSEKEEIKSQLKHETLEIiEKELCSLRFAIQQ 


11 


750 


3 


892 


S PLRYRAGQSGSTI S S SS CAMWRCGGRQGLCVLRRLSGGHAHH 

r> a Ttfp tAjMCKm 7\ r*!?!? AT JWTtJ jflVW TWP Vi' r P\7TJO\7 T T'CTrT>t?T .PT r r , 7\X7TT 
KAWXWJNblNKAU&K/iXiy irvJjvaiJrvXriVjr 1 ViNy v I o V rCiJjr Jul AVJx 

LTHDDTGARYLHL^AREDTNNLFSVQFRTTPMDSTGVPHILEHT 
VLCGSQKYPCRDPFFKMLNRSLSTFMNAFTASDYTLYPFSTQN 
PTrnvnuT ,t . qvtvt .n atffppt ,pft .n ywo p nwr? t .pwpmp qdtdotd 

LVFKG WFNEMKG AFTDNE R I FS QHLQNRIiL P DHTYS WS G GD 
PLC I PELTWEQIiKQFHATHYHP SNARFFTYGNFPLDQH 


12 


751 . 


367 


856 


RGAKAKS AVLPPGPPCSS ILILS PPAPLTPRS PGTEATRPTAM 
S KS LKKKS HWTS KVHE S VI GRNPEGQLG FELKGG AENGQFP YL 
GEVKPGKVAYESGS KLVS EEIiLLEVNETPVAGLTIRDVIiAVIK 
HCKDPLRLKCVKQGESSGLLSVLPGGGTARGAGQ 


13 


752 


144 


442 


SHRPQPDAWRQGNAFQCVQKEKMQVSSAEVR IGPMRLTQDPIQ 
VLLIFAKEDSQSDGFWWACDRAGYRCNIARTPESALECFLDKH 
HE 1 1 VIDHRQTQN 


14 


753 


1 


581 


FRLAGCGHLLVSLLGLLIjLLARSGTRAIjVCIjPCDESKCEEPRN 
CPGS iVQGVCGCCYTCASQRNESCGGTFGIYGTCDRGLRCVIR 
PPLNGDSLTEYEAGVC^ENWTDDQLLGFK^ 
NGKCECNTIRTCSNPFEFPSQDMCLSALKRIEEEKPDCSKARC 
EVQFSPRCPEDSVLIEGYAPP 
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of 
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end 
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location 
corre- 
sponding 
to first 
amino 
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residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D^Aspartic Acid, E= Glutamic Acid, 
r — r/nenyi alanine, kj — Lnycine, n — rustiaine, i == lsoieucuie, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine 1 
r=rroiine, y — uiutamme, k— Arginine, o = 5>erme, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\= possible nucleotide insertion) 


15 


754 


1 


219 


FRMAANVGSMFQYWraro^ 
RKRLIEQSREFKKNTPEVRRVTIVFALKGS 


16 


755 


313 


562 


ETLSCRIMDHPSREKDERQRTTKPMAQRSAHCSRPSGSSSSSG 
VLMVGPNFRVGKKIGCGNFGELRLGEGLPQVYYFGPCGKY 


17 


756 


273 


574 


GCCKD*HSGVIGRSWAMLFASGGFQVKLYDIEQQQIRNALENI 
RWASRRSPEGMEVGLFLSVGLVCHILKAMRICDVTFSSDGYCS 
ASELVKARPTVAGM 


18 


757 


3 


390 


NSRVDDFVSARPKPRPLPRARGMWVTGREPDSRRQDGAMSSS 
DAEDDFLE PATPTATQAGHAL / PPAAT /GS FLRLFPLTS EGLT 
SLHACPHCGATKTPCWQPCSVGGTTSPRTPRAGTSSTEMAHTL 
EMC 


19 


758 


98 


461 


RALWVGGCSGEACGIGMSGLLTDPEQRAQEPRYPGFVLGLDVG 
S S VIRCHVYDRAARVCGS S VQKVENLYPQ IGWVE I DPDVLWIQ 
FVAVIKEAVKAAGIQMNQIVGLGISTQRATFITWN 


20 


759 


100 


731 


GLAAEQSMQFVKLWCGCSGEFPTRLRRRTPLTEAMEGGPAVCC 
QDPRAELVERVAAIDVTHIiEEADGGPEPTRNGVDPPPRARAAS 
VI PGSTSRLLPARPS LS ARKLS LQERPAGS YLEAQAGPYATGP 
ASHISPRAWRRPTIESHHVAISDAEDCVQLNQYKLQSErGKGA 
YGVVRIiAYNESEDRHYAMKVLSKKKLLKQYGFPRRPPP 


21 


760 


2 


520 


FVYGKPVTLWPTISSVVPSTFLGliGNYEVEVEAEPDVRGPEIV 
TMGENDPPAVEAPFSFRSLFGLDDLKISPVAPDADAVAAQILS 
LLPLKFFPIIVIGIIALILAIAIGLGIHFDCSGKYRCRSSFKC 
IELITVRCDGVSIXIKDGEDEYRCVRVGGQNAALQVFTAASRKTM 


22 


761 


158 


470 


S LAMPFGCVTLGDKKNYNQPS EVTDRYDLGQV I KTEEFCE I FR 
AKD KTTGKLHTCKKFQKRDGRKVRKAAKNE I G ILKMVKHPNI L 
QLVDVFVTRKEYFI FLEL 


23 


762 


1 


749 


QRRRFRAGLWGGHGLTDGLRRNGGCGCSARVPRVGERLRGHRC 
PDPLCLLLDMLFLS FHAGSWES WCCCCL I PADRPWDRGQHWQL 
EMADTRS VHETRFEAAVKVIQS LPKNGS FQPTNEMMLKFYS FY 
KQATEGPCKLSRPGFWDPIGRYKWDAWS SLGDMTKEEAMIAYV 
EEMKKI IETMPMTEKVEELLRVIGPFYEIVEDKKSGRSSDITS 
DLGNVLTSTPNAKTVNGKAESSDSGAESEEEEAC 


24 


763 


3 


558 


SCFKGRTGGRSGSSGDSSRWARCGRHFSASTEEPPLSQPCSAL 
PRS GRRGCAVPS SVTKMLS FFRRTLGRRSMRKHAEKERLREAQ 
RAATHI PAAGDSKS I ITCRVS LLDGTDVS VDLPKKAKGQELFD 
QIMYHLDLIESDYFGLRFMDS AQVAHWLDGTKS IKKQVKIGSP 
YCLHLRVKFYSS 


25 


764 


9 


424 


ESRERSGNRRGAEDRGTCGLQS PSAMLGAKPHWLPGPLHSPGL 
PLVLVLLALGAGWAQEGSEPVLLEGECLVVCEPGRAAAGGPGG 
AALGEAP PGRVAFAAVRS HHHE PAGETGNGTS GAI YFDQVLVN 
EGGGFDRAS 
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sponding 
to first 
amino 
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residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion) 


26 


765 


2 


507 


EDVKSYYTVHLPQLENINSGETRTISHFHYTTWPDFGVPQSPA 
SFLNFLFKVRESGSLNPDHGPWIHRSAGTGRSSTFSWHTCL 
VLMEKGDD INIKQYLLNIRKFQMGLI \QTE*DQLRFS YMAITEG 
AKCVKGDSSIQKRWKELSKE/DLPPAFDHSPNKIMTEKYNR 


27 


766 


84 


852 


LNRQRCGDQVLVPGTGLAAILRTIiPMFHDEEHARARGLSEDTL 
VLPPASRNQRILYTVTiECQPLFDSSDMTIAEWVCLAQTIKRHY 
EQYHGFWIHGTDTMAFAASMLSFMLENLQKTVILTGAQVPIH 
AI4WSDGRENLLGALLMAGQYVT PEVCLFFQNQLFRGNRATKVD 
ARRFAAFCS PNLLPLATVGADITINRELVRKVDGKAGLWHSS 
MEQDVGLLRLYPGI PAALVRAFLQPPLKGVVMETFGSGNG 


28 


767 


992 


210 


LFRLAPGFLRSLARQG YHQ IWAFP FLPSGATATWPAASRS RSL 
AARSLPRSPARPGPNDALLGEHDFRGQGVRAQRFRFSEEPGPG 
ADGAVLEVHVPQ IGAGVSLPG ILAAKCG AEVILSDS S ELPHCL 
EVCRQS CQMNNLPHLQWGLTWGHI S WDLLALPPQDI I LASDV 
FFE PEDFED I LATI YFTjMHKNPKVQLWSTY QVRS AD WS LE ALL 
YKWDMKCVHI PLES FDADKEDIAESTLPGRHTVEMLVIS FAKD 
SL 


29 


768 


23 


624 


S FI YKHTHRARFGPRAI VAS PALTAGPHVS LTAS CRVGMWVS C 
S PS P FLHPTNTLVAVLERDTLGXREVRLFNAWRWS EAECQRQ 
QLQVTPENRRKVLGKALGLIRFPLMTIEEFAAGNRARAQGLVW 
EGSGTQVGIW/CTEDSAPEFTAESLADAWHIQIGRNLACEDAS 
T/WAIC * PRPGS VPTVHTARPRLS CLSSCF 


30 


769 


100 


2 


MASTQDAELAVSRXRAIALXPGXQSXXPSQKKK 


31 


770 


158 


1957 


LLKS CG VLLSGVC I PCEGKGPTVL VIQTAVPQDRPTKS SMRS A 
AKPWNPA1 RAGGHGPDRVRPLP AAS SGMKS SKS S TS LAFESRL 
SRLKRAS S EDTLNKPGS TAASGWRLKKTATAGAIS ELTESRL 
RSGTGAFTTTKRTGI PAPRE FS VTVSRERSVPRGPSNPRKS VS 
S PTS SNTPTPTKHLRTPSTKPKQENEGGEK\ VRLS PK / FRELL 
AEAKAKDSEINRLRSELKKYKEKRTLNAEGTDALGPNVDGTSV 
SPGDTEPMIRALEEKNKNFQKELSDLEEENRVLKEKLIYLEHS 
PNSEGAASHTGDSSCPTSITQESSFGSPTGNQLSSDIDEYKKN 
IHGNALRTSGSSSSDVTKASLSPDASDFEHITAETPSRPLSST 
SNPFKSSKCSTAGSSPNSVSELSLASLTEKIQKMEENHHSTAE 
ELQATLQELSDQQQMVQELTAENEKLVDEKTI LETS FHQHRER 
AEQLSQENEKLMNLLQERVKNEEPTTQEGKI I ELEQKCTGI LE 
QGRFEREKLliNIQQQLTCS LRKVEEENQGALEMI KRLKEENEK 
LNEFLELERHNNNMMAKTLEECRVTLEGLKMENGSLKSHLQG 


32 


771 


203 


514 


S QMHRLI FVYTLICANFCS CRDTS ATPQS AS I KALRNANLRRD 
ESNHLTDLYRRDETIQVKGNGYVQS PRFPNS YPRNLLLTWRLH 
SQENTRIQLVFDNQFGL 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possibie nucleotide insertion) 


33 


772 


59 


713 


PFKfO^TDLLRSVVTVIDVFYK 

ELHPVLKKPDDPDTVDVIMHMIJ)RDHDRRI^FTEFLIiMI FKLT 
MACNKVLSKEYCKASGSKKHRRGHRHQEEESETEEDEEDTPGH 
KSGYRHSSWSEGEEHGYS SGHS RGTVKCRHGSNSRRLGRQGNL 
SSSGNQEGSQKRYHRSSCGHSWSGGKDRHGSSSVELRERINKS 
HIK 


34 


773 


209 


601 


VPKISGPDHIDFIPWDQLFMASSSSVTEFLVLGFSSLGEIjQLV 
LFAVFLCLYLIILSGNIIIISVIHLDHSIiHTPiyiYFFLGILSIS 
E I FYTTVI LPKML INLFS VFRTL S FVS CATQMFYE IVGPGTQE 
R 


35 


774 


373 


987 


DHSTETPGIPAAEPVSHGTGKLERAPTIjPAGAEIiPAPAAVPCP 
TL * VC / LYPQLLGLS VATMVTLTYFGAHFAVIRRASLEKNPYQ 
AVHQWGTQQRLIQHPESGSEGQSLLGPLRAFSAGIiSLVGIiIiTL 
GAVLSAAATVREAQGLMAGGFLCFSLAFCAQVQVVFWRLHSPT 
QVEDAMIiDTYDLVYEQAMKGTSHVRRQELAAIQ 


36 


775 


102 


466 


Q PGYS E YDKNRGQGMLLNMMCGRQLS AI S LCLAVTFAPLFNAQ 
ADEPEVIPGDSPVAVSEQGEAIiPQAQATAIMAGIQPLPEGAAE 
KARTQIESQLPAGYKPVYLNQLQLLYAARGISCSV 


37 


776 


2 


430 


RTRAADVYVFSLTGKSRNVS S STVRRS AVGGMSAIiALFDIiLKP 
NYALATQVEFTDPEIVAEYITYPSPNGHGEVRGYLVKPAKMSG 
KTP AVWVHENRGLNP Y I ED VARR VAKAG Y IALAPDGLS SVGG 
YPGNDIKWSAAA 


38 


777 


106 


556 


VKQRHGNSLLTTETKCISCRLGVPLSPQRRFQAIRIEEVKLRW 
FAFLI VLLiAGCS S KHDYTNP PWNAKVPVQRAMQWMPISQKAGA 
AWGVDPQLITAIIAIESGGNPNAVSKSNAIGLMQLKASTSGRD 
VYRRMGWSGEPTTSELKNSSR 


39 


778 


3 


892 


HAAG IRHE AKPKRS FYAARDLYKYRHQYPNFKD IRYQNDLSNL 

RFYKNKI PFKPDGVYI EEVLS KWKGDYEKLEHNHTYIQWLFPL 

REQGLNFYAKELTTYEIEEFKKTKEAIRRFLLAYKMMLEF 

KLTOKTGNVARAVNWQERFQHLNESQHNYI^ 

YESFKSPLVKFILHEALVENTIPNIKQSALEYFVYTIRDRRER 

RKLLRFAQKHYTPSENFIWGPPRKEQSEGSKAQKMSSPLASSH 

NSQTSMHKKAKDSKNS SSAVHLNSKTAEDKKVAPKEPV 


40 


779 


123 


395 


ELQVFQPIGGMSDSGSQLGSMGSLTMKSQLQITVISAKLKENK 

JSJ'iWFLrPbFxVisV 1 VDGQbKi^lEKCNNTNSPKWK^ 

SKLH 


41 


780 


173 


438 


IETLS FVI RNWNTHAMS KP I VMERGVKYRDADKMALI P VKNVA 
TEREALLRKPEWMKIKLPADSTRIQGIKAAMRKNGLHSVCEEA 
SC 


42 


781 


287 


393 


PRMVLGKPQTDPTLEWFLSHCHIHKYPSKSTLIPQ 


43 


782 


119 


556 


GLRISVQERIKACFTES IQTQIAAAEALPDAISRAAMTIiVQSL 
LNGNKIIiCCGNGTSAANAQHFAASMINRFETERPSLPAIAIiNT 
DNVVLTAI ANDRLHDEVYAKQVRALGHAGDVLLAIS TRGNSRD 
I VKAVE AAVTRDTT IV 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
r= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y= Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


44 


783 


248 


554 


KQTQHAPGMMKKYIiALAL I AP LLISCS TTKKGDTYNEAWVKDT 
NGFDILMGQFAHNIENIWGFKEWIAGPKDYVKYTDQYQTRSH 
INFDDGTITIEPIPGT 


45 


784 


77 


311 


TDRTALNPGQESAMNRLFSGRSDMPFALLLLAPSLLLLGGLVA 
WPMVSNIEISFLRLPLNPNIESTFVGVSNYVRILS 


A C 




1 QVl 

±oft 


/ 


KJsJj VJJciJ\o fciKUKAWUF VS QJuAS AGT. rTCVjjKEPIjAFLRALELIjF 
AIFAFATCGGYSGGLRLSVDCVNKTESNLS IDIAFAYPFRLHQ 
VTFEVPTCEGKERQKIiAlilGDSSSSAEFFVTVAVFAFLYSLAA 
TGRYI FFHNKNRENNRGPL 


47 


786 


3 


742 


LGTVSYGADTMDEIQSHVRDSYSQMQSQAGGNNTGSTPLRKAQ 
S S APKVRKS VS SRIHEAVKAI VLCHNVTPVYESRAGVTEETEF 
AEADQDFSDENRTYQAS S PDEVALVQWTES VGLTLVSRDLTSM 
QLKTPSGQVLSFCILQLFPFTSESKRMGVIVRDESTAEITFYM 
KGADVAMSPIVQYNDWLEEECGNMAREGLRTLVVAKKALTEEQ 
YQDFEVSRLPGIPSSYDGAFLTLKLVLPVFV 


48 


787 


a c a 
864 


J3b 


EGPHK \RJjFQMVKA/ IjQEIAPEDPNQILIGYSRGLVVIWDLQGS 
R VL YHFLS S QQLENI WWQRDGRLLVS CH S DGS YCQ W \ PVS S EA 
QQPEPLRSLVPYGPFPCKAITRILWLTTRQGLPFTIFQGGMPR 
ASYGDRHCISVIHDGQQTAFDFTSRVIGFTVLTEADPAASRRA 

ova v \7/-iyv3 


49 


788 


410 


951 


KQGLEVRDLHFKE ITS GRALLRVACKRP S MVPGGQLQRAGAGA 

HWGWVSAPVKG/WAQAILGLAIiCL/RGEHRGIiGAGVSKVRSLK 
MDRKVWTETLIEVGMPLLATDTWGLPHSTAVWVSQPPPYLSDH 
STLELERDPL 


en 


f o y 




437 


SQLRLSEPPPTPRHLSVASVSHHMFPSHRSLCPHLPDFFAAPF 
PSDNLPYTLQSPFPSPPPATPSDHALILHH\DLNGGPDDPLQQ 
TGQLFGGLVRDIRRRYP 


. 51 


790 


1 


198 


S PS SKLVGMWWAGRAGS SRTTSVSLLCLP / SAP FGASNLLVNP 
LEPQNADKIKIKIADIiGNACWW 


52 


791 


3 


435 


RVDPRVRAPRCGDKIK^niMYVKCDCGSLKD^SDPrCRT^r'TT. 
SLGSVCNTGIjCCHKCKYAAPGWCRDLGGI CDLPEYCDGKKEE 
CPNDI YIQDGTPCSAVS VC IRGNCSDRDMQCQALFGYQVKDGS 
PACTRKI^fRIGNRFGT 


53 


792 


1 


728 


PGRPTRPDASLAQ/ DPRTTMFRI PEFKWS PMHQRLLTDLLFAL 
ETDVHVWRS \HSTKSVMDFVNSNENI IFVHNTIHLISQMVDNI 
I IACGGILPLLS AATS PTGSKTELENIEVTQGMSAETAVTFLS 
RLMAMVDVLVFASSLNFSEIEAEKNMSSGGIjMRQCIjKLVCCVA 
VRNCLECRQRQRDRGNKSSHGS S BCPQEVPQS VTATAASKTPLE 
NVPGNLS P I KDPDRLLQDVDINRLRAWF 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


54 


793 


2230 


990 


NSSGVKLLQALGLSPGNGKDHSILHSRNDLEEAFIHFMGKGAA 
AERFFSDKETFHDIAQVASEFPGAQHYVGGNAALIGQKFAANS 
DLKVLIjCGPVGPKLHELIiDDNVFVPPESr^ErVDEFIlLILEYQA 
GEEWGQLKAPHANRFIFSHDLSNGT^MNMLEVFVSSLEEPQPDL 
GGLSGLHMMEGQSKELQRKRLLEVVTS ISDIPTGIPV\HLELG 
XSMTNRELMSSIVXLQQVFPAVTSLGIJ^EQEIiLFLTQSASGPH 
S SLS S WNGVPDVGMVSDILFWILKEHGRS KSRASDLTRIHFHT 
LVYHILATVDGHWANQLAAVAAGARVAGTQACATETIDTSRVS 
LRAPQEFOTSHSEAGSRIVLNPNKPVVEWHREGISFHFTPVLV 
C KDP I RTVGLGD AI S AEGLFYS E VHPHY 


55 


794 


249 


3 


DDS SGWGLEQLWRWS LALWPRLECSGMI S AHCNLCL/ LGSSD 
SPASAPRVAGITDVCHHAWLVFVFLVVMGFPHVGHVGLEIiL 


56 


795 


2 


1176 


LGEVLKCQQGVSSLAFALAFLQRMDMKPLVVLGLPAPTAPSGC 
LSFWEAKAQLAKSCKVLVDALRHNAAAAVPFFGGGSVLRAAEP 
APHAS YGGIVSVETDLLQWCLESGS I P ILC P IGETAARRSVLL 
DSLEVTASLAKALRPTKI IFLNNTGGLRDS S HKVLSNVNLP AD 
LDLVCNAEWSTKERQQMRLIVDVLSRLPHHSSAVITAASTLL 
TELFSNKGSGTLFKNAERMIiRVRSLDKIjDQGRLVDLVNASFGK 
Klil^DYI^LRPRLHSIYVSEGYNAAAILTMEPVLGGTPYLDK 
FWS S SRQGQGSGQMLWECLRRDLQTLFWRS RVTNP INPWYFK 
HSDGS FSNKQ WI FFWFGLAD IRDS YEIA7NHAKGLPDS FHKPAS 
DPGS 


57 


796 


755 


374 


YHAPALQPGQQSKTLSQEKKNFFRPGAVAHTCNPSTIiGGRGGR 
ITRSGDRDHPG*HGETPSLIiKIQKKLAGRDGGRL*SQLLGRLR 
QENGVNPGGGGCS EPRLRHCTPAW* QSET I SRKKRKKERKY 


58 


797 


2 


476 


FRP IG I IRQALCS ADGHQRRIIiTIiRIjGLLVI PFTjPASNIiFFRV 
GFWPSVGCCVMT^FGFG/ALRKHTEKKKLIAAVVLGILLS/N 
DAERLRCAVRGGEWRSE/EAVFRGAVSVCPLSAEVRCNIGRNL 
AAKGWQTGA XRYHREA V S JjNP KTKS S TRE FRP C 


59 


798 


3 


711 


KIADFGFSNLFTPGQLLKTWCGSPPYAAPELFEGKEYDGPKVD 
IWSLGVVLYVLVCGALPFDGSTLQNLRARVLSGKFRIPFFMST 
ECEHLIRHMLVLDPNKRLSMEQICKHKWMKLGDADPNFDRLIA 
ECQQLKEERQVDPLNEDVLIiAMEDMGIJDKEQTLQSIjRSDAYDH 
YSAIYSLLCDRHKRHKTLRLGALPSMPRALGIiSSTSQYP\AEQ 
AGTAMNISVPQVQLINPENQIV 


60 


799 


2 


344 


AREFLGHRAS I TWS * ARVHHRFPKAE VA * P / S LLRTDI/TEDRT 
KCCHGDLLEO^DRADLVEDIWENQDSISTILIECCEKPLLEK 
SHCIAEVENDEMPADLPSLAADFVESKDV 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /=possibIe nucleotide deletion, 
\= possible nucleotide insertion) 


61 


800 


142 


594 


VPPKMKRGTSLHSRRGKPEAPKGS PQINRKS GQEMTAVMQSGR 
PRSSSTTDAPTGSAMMEXACAAAAAAAACLPGEEGTAERIERL 
EVSS LAQTS S AVAS STDGS IHTDS VDGTPDPQRTKAAI AHLQQ 
KILKLTEQIKIAQTARRNRRPGS*KDCTP*KCLRKSDEALNRV 
LQQI\RVPPKMKRGTSIjHSRRGKPEAPKGSPQINRKSGQEMTA 
VMQSGRPRS S STTDAPTGS AMME IACAAAAAAAACLPGEEGTA 
ERIERLEVSSLAQTSSAVASSTDGSIHTDSVDGTPDPQRTKAA 
IAHLQQKILKLTEQIKIAQTARRNRRPG 


62 


801 


232 


1299 


MQT I ERLVKERDDLMS ALVS VRS S LADTQQREAS AYEQVKQVL, 
QISEEANFEKTKALIQCDQLRKELERQAERLEKELASQQEKRA 
I EKDMMKKE ITKEREYMGSKMLI LSQNI AQLEAQVEKVTKEKI 
SAINQLEEIQSQLASREMDVTKVCGEMRYQLNKTNMEKDEAEK 
EHREFRAKTNRDLEIKDQE IEKIxRIELDESKQHLEQEQQKAAL 
AREECLRLTELLGESEHQLHLTRQEKDSIQQSFSKEAKAQALQ 
AQQREQELTQ K I QQMEAQHDKTENEQ YLLLTS QNTFLTKLKEE 
CCTLAKKLEQISQKTRSEIAQLSQEKRYTYDKLGKLQRRNEEIi 
EEQCVQHGRST* 


63 


802 


3 


334 


S YPVWWNS PLTAEVPPELLAAAGFFHTGHQDKVRC FFC YGGLQ 
S WKRGDDPWTEHAKWFPS CQFLLRSKGRDFVHSVQETHS QLIiG 
SWDPWEEPEDAAPVAPSVPASGYPELPTPRREVQSESAQEPGG 
VS PAEAQRAWWVLEPPGARDVEAQLRRLQEERTCKVCLDRAVS 
IVFVPCGHLVC\AECAPGLQIiCPI\CRSPCGPLRPCLWVP 


64 


803 


70 


456 


MCSYREKKAEPQELLQLIX3YTVDYTDPQPGLEGGRAFFNAVKE 

GDTVI FASDDEQDRILWVQAMYRATGQSHKPVPPTQVQKLNAK 

GGNVPQLDAPI SQFYADRAQKHGMDEFI S SNPCNFDHASLFEM 
* 


65 


804 


2 


1376 


KQLIVLGNKVDLLPQDAPGYRQRLRERLWEDCARAGLLLAPGH 
QGPQRPVKDEPQDGENPNPPNWSRTWRDVRLISAKTGYGVEE 
IiISALQRSWRYRGDVYLVGATNAGKSTLFNTLLESDYCTAKGS 
E AIDRAT I S PWPGTTLNLLKFP I CNPTP YRMFKRHQRLKKDST 
QAEEDLS EQEQNQLNVLKKHGYWGRVGRTFLYSEEQKDNI P F 
EFDADSLAFDMENDPVMGTHKSTKQVELTAQDVKDAHWFYDTP 
GITK^CIIiNLLTEKEVNIVLPTQSIVPRTFVTjKPGMVLFTjGA 
IGRIDFLQGNQSAWFTWASNILPVHITSLDRADALYQKHAGH 
TLLQ I PMGGKERMAGFPPLVAEDIMLKEGLGASEAVADIKFS S 
AGWSVTPNFKDRLHLRGYTPEGTVLTVRPPLLPYIVNIKGQR 
I KKS VAYKTKKPPS LMYNVRKKKGKINV 


66 


805 


1 


874 


STVASMMHRQETVECLRKFNARRKLKGAILTTMLVSRNFSAAK 
SLLNKKSDGGVKPQSNNKNSLVS PAQEPAPLQTAMEPQTTWH 
NATDG IKGSTES CNTTTEDEDLKAAPLRTGNGS SVPEGRS SRD 
RTAPS AGMQPQPSLCS S AMRKQE I IKITEQLIEAINNGDFEAY 
TKICDPGLTSFEPEALGNtiVEGMDFHKFYFENLLSKNSKP iht 
TILNPHVHVIGEDAACIAYIRLTQYIDGQGRPSNPAKSEE\TR 
VWH\RR\DGKWIjNVHYHCSGAPCPHRCSEIjSHRGF 
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Amino, acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T~ Threonine, V= Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


67 


806 


3 


1714 


LPKNWFVXiDS S ASMVGTKLiRQTKDALFTILHDLRPQDRFS 1 1 
GPSNRIKVWKDHLIS VTPDS IRDGKVYIHtfMS PTGGTD INGAL 
QRAIRLLNKYVAHSGIGDRRVSLIVFLTDGKPTVGETHTLKIL 
NNTREAARGQVCI FTIGIGNDVDFRLLEKLSIiENCGLTRRVHE 
EEDAGSQLIGFYDEIRTPLLSDIRIDYPPSSWQATKTLFPNY 
FNGSEII IAGKLVDRKLDHLHVEVTASNSKKFI ILKTDVPVRP 
QKAGKDVTGSPRPGGDGEGDTNHIERLWSYLTTKELI,SSWLQS 
DDEPEKERLRQRAQALAVSYRFLTPFTSMKLRGPVPRMDGLEE 
AHGMSAAMGPEPWQSVRGAGTQPGPLLKKPYQPRIKISKTSV 
DGDPHFVVDFPLSRLTVCFNIDGQPGDILRLVSDHRDSGVTVN 
GELIGAPAPPNGHKKQRTYLRTITILINKPERSYLEITPSRVI 
LDGGDRLVLPCNQSVWGSWGIiEVSVSANANVTVTIQGSIAFV 

ILIHLYKKPAPFQRHHLGFYIANSEGIiSSNCRVFCESGILlQE 
LTQQSVAVAGR 


68 


807 


2 


841 


FFLEQVS QYTFAMCS YREKKSEPQELMQIoEGYTVD YTDPHPGL 
QGGCMFFNAVKEGDTVI FASDDEQDRIL WQAMYRATGQS YKP 
VPAIQTQKX^PKGGTIiHADAQLYADRFQKHGMDEFISANPCKIj 
DHAFLFRILQRQTLDHRLNDS YS CLGWFS PGQVFVLDE YCARY 
GVRGCHRHLCYLAELMEHSENGAVIDPTLLHYS FAFCAS \HVH 

GNRPDGIGTVSVEEKERFEEIKERLSSLLENQISHFRYCFPFG 
RPEGALKATLS LLERVLMKD I A 


69 


808 

> 


2 


757 


DGLLHEVLNGLLDRPDWEEAVKMPVGILPCGSGNALAGAVNQH 
GGFEPAI^LDIiIjI^CSLLLCRGGGHPLDLLSVTLASGSRCFSF 
LSVAWGFVSDVDIQSERFRALGSARFTLGTVLGLATLHTYRGR 
LSYLPATVEPASPTPAHSLPRAKSELTLTPDPAPPMAHSPLHR 
S VSDLPLPLPQPALAS PGS PEPLP I LS LNGGGPELAGDWGGAG 
DAPLSPDPQIiSSPPGSPKAALHSPV*KKAPVIPPDM 


70 


809 


3 


530 


KG VPTLLMAAGS FYD I LAI TG FNTCLGIAFS TGS TVFNVLRGV 
LEWIGVATGSVLGFFIQYFPSRDQDKLVCKRTFLVLGLSVTjA 
VFSSVHFGFPGSGGIiCTLVMAFIiAGMGWTSEKAEVEKIIAVAW 
DIFQPLLFGLIG\AEVSI\SSLRPETVGLCVATVGI\AVLIRI 
FDYIF 


71 


810 


228 


541 


j-luivcj v v vynorv v^ivi ^^oyij v K Ifv lrU JiVQNV/CRCSAGYIiI 

SVCSYTSSDHNQCYAGTASLAIiLWIGGILKGCIiLWKQFRWTER 
SHWNFGYWALWS PGNGNGC 


72 


811 


173 


404 


ICTSTYLQIFPGKPSCFMCKGRI^ClYFILWYIiGHYTSLHWNW 
CRYISDPNVD/ACPDPRNAEVSMTHTVPALMELID 


73 


812 


2 


586 


LESLPGFKEIVSRGVKVDYLTPDFPSLSYPNYYTLMTGRHCEV 
HQMIGNYMWDPTTNKSFDIGVNKDSLMPLWWNGSEPLVATTLTK 
AKRKVYMYYWPGCEVE ILGVRPTYCLEYKNVPTDINFANAVSD 
ALDS FKSGRADLAAI YHERIDVEGHHYGPAS PQRKDALKA\ VD 
TVTjKYMTKWIQERGIiQDRLNVI I 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N~A$paragine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, \ 
X= Unknown, *=Stop Codon, /=possibIe nucleotide deletion, 
\=possibie nucleotide insertion) 


74 


813 


2 


348 


ARDFHPKQTLDFLRSDMANSKITEEVKRS IAQQYLDLTVA/LE 

QVDPDAEVDAAPSTTSSCGH*DSHAGS*RVLSLLGD*GPA*TG 
ANSMAGKLLIiVAWIjG F PDP FWfltCFT .qnoa T? Y 


75 


814 


2 


366 


KQSGDVTCNCTDGRLAPSCLTCVGHCIFGGYCTMNSKMMPECQ 
SPPHMTGPRCEEHVPSQHQPGHITSILIPML*LLLLVLVAGVI 
FCHKRRVOGAKGFOHORMTNG AMMAO TflMPTTlffcrv 


76 


815 


420 


681 


TVENAGRWL*EEAEIQAELERLERVRNLHIRELKRINNEDNSQ 
FKDHPTLNl^YLLLHLLGRGG 


77 


816 


37 


428 


MCEEFLVMGKGCSCVF * ILLSNPQMWWLNDSNPETDNRQESPS"" 
U-bjn xuKvau/ FlAv vjfoAYt 1 A j LKj V AWGJUjGE SGSRTGCtVT^ A KT 

LAPRLQV* PAHLRGHPRSNRGQGRPPWKAGKLGKCQEVLFRFA 
AF 


78 


817 


1 


358 


FRAMFLAVQHDCRPMDKS AGSGHKS EEKREKMKRTIiLKDWKTR 
j-io x r xjUXM ool fvj JxF JK. x J\Jvo UAr I K* VENPEIjANI NS * LLN 
*KGEL* *A*ANIQNLSCRPSPEEAQLWSEAFDE 


79 


818 


1 


169 


GFFNFSS PKLKGWKINS S L VLE IRKNILRFLDAERDVS WKSS 

GWKINSSLVLEIRKNILRFLDAERDVSVVKSSFPSKDARHSSV 
HR 


80 


819 


55 


310 


RIDDQQELKRVT* YSQKE YTKKKLHKKCNI IQAD IKPDNI LDN 


81 


820 


1 


134 


SSKPWD*SlxAPKHSG*TKNMDCYCIIPTCIGRERCYGTCIGDT 
V 


82 


821 


187 


360 


«ooiNjsjjvi Y irin.yv\ijsjvxijKKrj x vkt'lljWKIjX 11jIGSCGvTi*IjISTI 
PTSRLKFLKETGHGTPMEE I PEEELS EDVEQ IDHADRELRRGQ 
NLRCKGIHRLPTHIQVGQN 


83 


822 


208 


723 


ISSNQELIx^GRRLVLEPGRLAQHFPKTTEENPIFWSREPLN 

TIGLIYEKISLPKVHPRYDLMDASMAKAITGVVCYACRIAST 
LLLYOEIjMRKGTRWTiIEIjTKDDYMPTVTTTfTfTTrvnzT'PT r»trT irc<n 


84 


823 


1 


314 


GTRKMGPTVSPICLPGTWGDYNl^GDLGLISGWGRTEKRDRA 
DRLKAGRS PAAG*RKWEPGRGDPTWEESEEDVHKSKWTRCVDE 
KGA* C*TDNKRPLRCGVT 


85 


824 


3 


302 


HELEJILIKSaHS YSLY*G* YLHGA* TAEPEAS FCPRRGWNRQA 

GAAGSRMNFRPGVLSSRQl^LPGPPDGPDxTVYYPFHRIiA^ 

AASRLEREHLTHL 


86 


825 


87 


422 


PVPLPHPILEVCPGQ*EPQSAISLTAFQVQAGASRASPGPPAP 
SSSKPGRKAKVaSPCPDRPAPPPT*PRPAAAPGSESSPRPPRP 
RTGRRQQRAHARRAAARTAPWRPSC 


87 


826 


3 


289 


HEGRRRGWASASQRFLRInTWAFLTPSKVRRI^GQKAFGKLPSHS 
DTS LTSDLGFHHRFNPNAS S S FKPSGTKFAIQYGTGRVDGILS 
EDKLTVSGL 


88 


827 


1 


101 


GRNIMHYPNGHAICIANGHC I IL*NSHNIKVWV ' 
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llUwICUUUC 

location 
corre- 
sponding 
to first 
amino 
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residue 
of amino 
acid 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y~ Tyrosine, 
X= Unknown, *=Stop Codon, /—possible nucleotide deletion, 
\= possible nucleotide insertion) 


89 


828 


1 


535 


inlgntcymnsvi *alfmatdfrrqvlslnlngcnslmkklqh 
lfaflahtqreayapriffeasrppwftprsqqdcseylirflii 
drlheeekilkvqashkpseilecsetslq'evaskaavltetp 
rtsdgektliekmfggki^thirclnctstsqkveaftdlsla 

FWPSSS 


90 


829 


1 


434 


ARDDPRVRLSLSPNFF* LASKLGKQWTPIiI IIiANSLSGTNMGE 


91 


830 


3 


782 


MHRIKLNDRMTFPEELDMSTFIDVEDEKSPQTESCTDSGAENE 
GSCHSDQMSNDFSNDDGVDEGICLETNSGTEKISKSGLEKNSL 
IYELFSVMVHSGSAAGGHYYACIKSFSDEQWYSFNDQHVSRIT 
QED I KKTHGGSSGSRGYYS SAFASSTNAYMLI YRLKDPARMAK 
FLEVDEYPEHIKNLVQKERELEEQEKRQRE IERNTCKI KLFCL 
HPTKQVMMED* IEVHKDKTLKEAVEMAYKMMDLEEVIPLDCCR 
L 


92 


831 


2 


604 


SVMPVPiUjCLLWALAMVTRPASAAPMGGPELAQHEELTLLFHG 
TLQLGQALNGVYRTTEGRLTKARNSLGLYGRTIELLGQEVSRG 
RDAAQELRASLLETQMEEDILQLQAEATAEVLGEVAQAQKVLR 
DSVQRLEVQLRSAWLGPAYREFEVLKAHADKQSHILWAIjTGHV 
QRQRREMVAQQHRLRQIQERLHTAALPA 


93 


832 


16 


690 


ITSVDPRVRGNASTGYGKIWLDDVSCDGDESDLWSCRNSGWGN 
NDCS HS EDVGVI C S DASDME LRLVGGS S RCAGKVEVNVQGAVG 
ILCANGWGMNI AEVVCRQLECGS AIRVS RE PHFTERTLHILMS 
NS G CAGGEAS L WDC I R WE WKQT ACHLNME AS L I CSAHRQPRLV 
GADMPCSGRVEVKHAHTWRSVCDSDFSLHAANVIiCREIiNCGDA 
ISLSVGDHFG 


94 


833 


108 


727 


SNYPS SRFRVAGITGVKLGMRS I PIATACTIYHKFFCETNLDA 
YDPYLI AMSS IYLAGKVEEQHLRTRDI INVSNRYFNPSGEPLE 
LDSRFWEIjRDS IVQCEIiLMIjRVIjRFQVS FQHPHKYLLHYLVSIi 
QNWLNRHSWQRTPVAVTAWALLRDSYHGALCLRFQAQHIAVAV 
L YLALQ VYG VE VP AE VE A/ DEAVG WQ I YAMDTE I P 




834 


118 


376 


RGSRHAVHGWAFGLLF I NKES WMAYL FTTFNAFQGVF I FVFH 
CALQKKVRSRRGPGSQPPLETFPGYPGEGGEGGGDSGAPSSPQ 


96 


835 


3 


333 


ARKDDLPPNMRFHEEKRLDFEWTLKAG*EKG*PSK*NKGWEGQ 
E * * * TVRD*GIS * * VKPQHLS * \ ALQMALKRVYTLLS S WNCLE 
DFDQ I FWGQKS ALAGQWFPEVS IIP 


97 


836 


740 


951 


GKQQRETLRRPSPTISVQRAGSPEHSSASH*HSPCPAPGQRVL 
PTAIiCTLMTSKHFHGCPLAGQGRAVTL 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insenion) 


98 


837 


81 


1503 


GVCGLPRFCGSIILCHYEMSSIiGASFVQIKFDDLQFFENCGGG 
S FGSVYR7UCWI SQDKEVAVKKLLKIEKEA^! ILS VLS HRNI IQF 
YGVILEPPNYGIVTEYASLGSLYDYINSNliSEEMDMDHIMTWA 
TDVAKGMHYLHMEAPVKVIHRDLKSRNVVIAADGVLKICDFGA 
SRFHNHTTHMSLVGTFPWMAPEVIQSLPVSETCDTYSYGWLW 
EMLTREVPFKGLEGLQVAWLWEKNERIiTIPSSCPRSFAELLH 
QCWEADAKKRPSFKQIISILESMSNDTSLPDKCNSFLHNKAEW 
RCE I E ATLERLKKLERDLS FKEQELKERERRLKMWEQKLTEQS 
NTPLLLPLAARMSEESYFESKTEESNSAEMSCQITATSNGEGH 
GMNPSLQAMMLMGFGDIFSMNKAGAVMHSGMQINMQAKQNSSK 
TTSKRRGKKVNMALGFSDFDLSEGDDDDDDDGEEEYNDMDNSE 


99 


838 


185 


328 


MLWETGCSAACRVTVSPTVTFATFSTRGIDAMRPGPSFLWRQQ 
LSQG* 


100 


839 


1 


348 


PTLGDQPDLHSITRASRPKIiCTRKNCNPLTITVHDPNSTQ*YY 
GMS WELRFYI PGFDVGTMFTIQKI LVSWSP PKP IGPLTDLGDP 
MFQKPPNKVDLTVPPPFLVIKDTLQKFEKI 


Ml 


840 


1 


416 


S LNNVTLPQAKTEKDF IQIiCTPGVIKQEKLGTVYCQASS PGAN 
MIGNKMSAISVHGVSTSGGQMYHYDMNTASI*SQQ*DQKPIFNV 
IP P I P VGSENWNRCQGSGDDNLTS LGTLNFPGRTVS FS FEMES 
RSVAQAGVQ 


102 


841 


105 


354 


RHTQECRCPHTHIHTHTHSHTHSHTHSHSHSHTTPRCSHTQPP 
HAQAPALC * S * EDRGQPTWKLCAHRPRLKVTKEGGWLGG 


103 


842 


171 


347 


NYS LS VYLVRQLTAGTLLQKLRAKG IRNPDHS RALS E * HLS S L 
PHLIWIQVFLALQPS 


104 


843 


2 


690 


ATYI VDFGFS TTFREGQMLTAFCGMYPYVAPERSLGQACQ* PA 
RDIQSLSVILYFRNTVGRRARTLPFYS /AEASKLQEKILTGRY 
HAP PLLALQLDS L / 1 KLLMLNARKC PSL* LMKNPWVKS SQKMP 
L I PYEEPL/ RGPPQTIQLMVAMGFQAKNT SVAI I ERKFNYPMA 
TYLILEHTKQERKCSTIRELSLPPGVPTSPSPSTELSTFPLSL 
MRAHREPAFNVQPPEESQ 


105 


844 


2 


777 


AKQELAKLMRIEDPSLLNSRVIjIiHHAKAGTI IARQGDQDVSLH 
FVLWGCLHVYQRMIDKAEDVCLFVAQPGELVGQLAVLTGEPLI 
FTLRAQRDCTFLRISKSDFYEIMRAQPSVVLSAAHTVAARMSP 
FVRQMDFAI DWTAVEAGRALYRCS SHRAAQARPRGGDLGWRP 
C*PPRPLRQGDRSDCTYIVLNGRLRSVIQRGSGKKELVGEYGR 
GDIjIGWS ATPTH* PLAFSRPVPRQLTR 1 1 PGNPGSGEVFPGA 


106 


845 


3 


709 


HASGWTPGTTQTLGQGTAWDTVASTPGTSETTASAEGRRTPGA 
TRPAAPGTGS WAEGS VKAPAPI PES PPS KSRSMSNTTEGVWEG 
TRSSVTNRARASKDRREMTTTKADRPREDIEGVRIALDAAKKV 
LGTIGPPALVSETLAWEILPQATPVSKQQSQGSIGETTPAAGM 
WTLGTPAADVWILGTPAADVWTSMEAASGEGSAAGDLDAATGD 
RGPQATLSQTPAV* PWGPPG 



191 



WO 01/53455 



PCT/US00/35017 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
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Predicted 
end 

nucleotide 
location 
corre- 
sponding 
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Amino acid segment containing signal peptide (A = Alanine, 
C-Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F- Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y= Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


107 


846 


3 


406 


AGTSGTGDTGPGNTAVSGTPWSPGATPGAPGSSTPGEADIGN 
TSFGKSGTPTVSAASTTS S PVSKHTDAASATAVTI SGSKPGTP 
GTPGGATSGGKITPGIA*PTLDQKSPCFSGYGGYFPVNPHQNP 
CADSLt 


108 


84 7 


1 


565 


RAHRCCLPLPSLSCEIQXGFS*SSXFPGQ*ACPCSCCRSCRRN 
WPQSPRCPHHPPAPCSLLIiSSCLPPPLSCSWRGTSGKPPSQSP 
AASRSMRPRCSPRTSSLRGASCRGPGGSAPAAASGPRCRGCSR 
b V KKL b Kb AAAS P PKS QRRS PPIj S P P P F PTSGTLLLKTSRF 
GSATRE*SSPRPRPRP 


109 


848 


2 


987 


DDVPPPAPDLYDVPPGLRRPGPGTLYDVPRERVLPPEVADGGV 
vuiab V i A V P PPAJiRiiA.PAEGKRLS AS S TGSTRSSQSASSLEVA 
GPGREPLELEVAVEAIJU^I^QGVSAWAHLLDLAGSAGATGSW 
RSPSEPQEPLVQDLQAAVAAVQSAVHELLEFARSAVGNAAHTS 
UKAJjilAjSJjbKyJaUrU^JJ vny xiiVAHGQAIiDAGRGGSGATIjEDIi 
DRLVACSRAVPEDAKQLASFLHGNASLLFRRTKATAPGPEGGG 

- DYDYVHLTGGRRS F* KTQKEIlLGKRAA 


110 


849 


84 


372 


MATDEENVYGLEENAQSRQESTRRIilLVGRTGAGRS ATGNS IL 
GQRRFFSRLGATSVTRACTTGSRRWDKCHVEVVDTPDIFSSQV 
S KTDPGCEEP X * 


111 


850 


2 


47 


TI^LRSLTKEGGGGGDVAAFEVGTGAAAS PJOiGQCGQLQKL.lv 
I FIGSLCGLCTKCAVSNDLTQQE IQTPE IQQRNA* CDSRVTFT 
NEGGRWWG 


112 


851 


1192 


1040 


r r r xj v & i x\.r rixixvjv^^VjXjiidLjljX Xjo JL J\.^ oAKX^ijr'ivLWUiJxvRiiPP 
YLAGFMI 


113 


852 


791 


362 


RRSPPPAPPPLPSPLSPPPRAPVSPASTMPILLFLIDTSASMN 

ORSHTjTITT*VTir)TAT?'f5A\rP r ri7MTf T.PlPnDaCOnnDVMT TTTf i?r»n 
yAOIUJVJ XXX XMJ X. t\SSX3f\ V Et i. c i v iivLtiCn£vLJ fi\o KvJiJxC X lYLLl V X t 1 r-hP 

PYAIKAGWIT^NlIATFMNELKl^AEGLTTLGQSLRTAFDIilil^ 
NRLVTGI DNYGQVG 


114 


853 


812 


348 


NCRl^TWClWLVFR^LFx^GSPLSPSLLSRAGLxXGSAENPTP 
FLCGITMAAGVSlxlxALVVRVILSTAILCPSGASRRQRSSEVEW 
GTDSGVYRLYCWRVGFLGPGGELRLGLS EARGGRVWGRGEKRC 
RVWAVRSLRKGFGSVAALRRGIWAG 


115 


854 


93 


170 


VTPTPPQYYTCSCVXGFIACSIFx^MSI^ 

VLFNLSQCWQPJDCCSQGLG1^TEPSGTNR*GPAAVSWASLPAP 

SSCR 


116 


855 


1 


183 


GKAGGAAGL FAKQVQKKFS RAQEK* TRRFGKTCQPEERAREER 
QEGPEIEFGFSFFSLSLY 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid. E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline t Q=Glutarnine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W =Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion) 


117 


856 


53 


2400 


PKRLFLFQDVNTLQGGGQPWTPSVQPSLQPAHPALPQMTSQA 
PQPSVTGLQAPSAALMQVSSLDSHSAVSGNAQSFQPYAGMQAY 
AYPQASAVTSQLQPVRPLYPAPLSQPPHFQGSGDMASFLMTEA 
RQHNTE IRMAVS KVADKMDHLMTKVEELQKHS AGNSML IPSMS 
VTMETSMIMSNIQRIIQENERLKQEILEKSNRIEEQNDKISEL 
IERNQRYVEQSNLMMEKKNNSLQTATENTQARVLHAEQEKAKV 
TEELAAATAQVSHLQLKMTAHQKKETELQMQLTESLKETDLLR 
GQLTKVQAKLSELQETSEQAQSKFKSEKQNRKQLELKVTSLEE 
ELTDLRVEKESLEKNLS ERKKKSAQERSQAEEE IDE IRKSYQE 
ELDKLRQLLKKTRVSTDQAAAEQLSLVQAELQTQWEAKCEHLL 
ASAKDEHLQQYQEVCAQRDAYQQKLVQLQEKSVCFA\CLALQA 
QIT^TKQNEQHIKEIjEKNKSQMSGVEAAASDPSEKVKKIMNQ 
VFQS LRREFE LEE S YNGRTILGTIMNT IKMVTLQLLNQQEQEK 
EESSSEEEEEKAEERPRRPSQEQSASASSGQPQAPIiNRERPES 
PMVPSEQWEEAVPLPPQALTTSQDGHRRKGDSEAEALSEIKD 
GSLPPELSCIPSHRVLGPPTSIPPEPLGPVSMDSECEESLAAS 
PMAAK\PDNPSGK\VCVQGK*APDGPTYKE\SSTRLFPGFQDP 
E\EGDPLALGLE\SPG\EPQPPQLQGKVDVH*VPPVPHKGAFQ 
EQEGRFPQFCRE 


118 


857 


1 


791 


SETAQQI I DRLRVKLAKE PGANLFLMAVQD I RVGGRQ SNAS YQ 
YTLLSDDLAALREWEPKIRKKT^TLPELADVNSDQQDNGAEMN 
LVYDRDTMARLG IDVQ AANS LLNNAFGQRQ I S T I YQPMNQ YKV 
VMEVDPRYTQDISALEKMFVINNEGKAIPLSYFAKWQPANAPL 
SVNHQGLSAALTISFNLPTGKSLSDASAAIDRAMSQLGVPSTV 
RGS FAGPAQVFQETMNSQVILI IAAIATVYIVLGIPYERYVHP 
PTILL * RPGANLFLMAVQD IRVGGRQSNAS YQYTLLSDDLAAL 
REWEPKI RKKLATLPEIiADVNSDQQDNGAEMNIiVYDRDTMARL 
G IDVQAANSLLNNAFGQRQI ST I YQPMNQ YKWMEVDPRYTQD 
ISAIiEKMFVINNEGKAIPLSYFAKWQPANAPLSVNHQGLSAAL 
TISFNLPTGKSLSDASAAIDRAMSQLGVPSTVRGSFAGPAQVF 
QETMNSQVILIIAAIATVYIVLGIPYERYVHPPTILL 


119 


858 


3 


417 


IITPDAMGCQKDIAEKIQKQGGDYLFAVKGNQGRLNKAFEEKF 
PLKELNNPEHDSYAISEKSHGREEIRLHIVCDVPDELIDFTFE 
WKGLKKLCVAVSFRS I IAEQKKEPEMTVRYNIS *LGIAGDIS V 
TAISGTDD 


120 


859 


2 


373 


HYLKMLTQARREVI IANAYFFPGYRFLHALRKAARRGVRIKLI 
IQGEPDMPIVRVGARLLYNYLVKGGVQVFEYRRRPLHGKVALM 
DDHWATVGSSNLHPVS*SGNLQANVILHVLRVPTLNP 


121 


860 


286 


495 


CWSKSAAFHSKLATTC IVPVCAAGHCSAAW* SLRPIEALAKEV 
RELK *HTR * LLNP ATTRELTS LGRNLNRLLKS ERER YDKYRTT 
LTDLTHSLKTPLAVLQSTLRSLRSEKMSVSDAEPVMLEQISRI 
SQQIGYYLHRASMRGGTLLSRELHPVAPLLDNLTSALIKGKPR 
KGGNVTVFPFTAMYRDGH 
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sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


122 


861 


2 


725 


GOTVMPQHLMQKRKHTQWTYGPLTSTLYDLTE IDS SGDEQSIjL 
ELI ITTKKRE^QIIJDQTPVKELVSUCV^YGRPYFC^^VGAI Y 
LLYI ICFTMCCI YRPLKPRTNNRTS PRDNTLLQQKLLQEAYMT 
PKDDIRLVGELVTVIGAIIILLVEVPDIFRMGVTRFFGQTILG 
GPFHVLIITYAFMVLVTMVMRLISASGEWPMSF 
MYFARGFQMLGPFTIMIQKM I FGDIiM 


123 


862 


1 


135 


EKAAAANIDEVQKSDVSSTGQGVIDKDALGPMKLEVAHLHFSA 
VF 


124 


863 


2 


364 


LEVPS EVTPLGFAMQATKTLLLRTCCLQEFNIMEKNKG WALLG 
GKDGHLQGLFLIJ\NALLERNQLT^QKVMYLLVPLLNRGNDKHK 
LTS AGFFVELLRS PVAKRLPS IYSVARFKDWLQD 


125 


864 


1 


374 


RPAPAPSAAPEEAPSP \GVKGRGMAKRRVPAPVWGGAGGGTKS 
ARRAAAAPDTERSEEGGRAVKEAYPSSRQPPPPSP*PLRCARR 
CHPNIjAPSMP I SnkEGKGKRREEKIRPLS p ASTHTSARA 


126 


865 


3 


364 


LQGVHGS S STFCS SLS SDFDPLEYCSPKGDPQRVDMQPSVTSR 
PRSLDSEVPTGETQVSSHVHYHRHRHHHYKKRFQRHGRKPGPE 
i UVPybKr PI FxTQPQPEPPSPDQQVTRSNSAAP 


127 


Boo 


2 




MAU fD i^K X PKi> b 1 KDDFN YGS S EASDTVH IRMAFIiRRVYS I h S 
LQDLLATVTSTDNLAFEDGRTDWLQRPDCVS FKIHVLPM 


128 


867 


194 


375 


AGMS WWPP IGS S YLGLIS QEHFPNEFTSGDGKKAHQDFGYF 
YGSSYVAASDSSRTPGL 


129 


Woo 


104 


339 


VAAALTIiFPQQLS P PGAWGLGLSACFCCAEGFSRLNQQVL S S S 
LLLLSRTNCPCKYS FLDNLKKLTPRRDVPTYPKVR 


130 


869 


2 


360 


RDDACLYSPASAPEVITVGATNAQDQPVTLGTLGTNFGRCVDL 
FAPGEDIIGASSDCSTCFVSQSGTSQAAAHVAGIAAMMLSAEP 
l!.ijTI*ABIjRQRIi IHFS AKDVINEAWFPEDQRVIjT 


131 


870 


2 


105 


LEIKFLEQVDQFYDDNFPMEIRHIiLAQWIENQDW 


132 


871 


2 


466 


EAGDADEDEADANS s dce pegp veaeep pqeds s sqsds vedr 
SEDEEDEHSEEEETSGSSASEESESEESEDAQSQSQADEEEED 
DDFGVEYLLARDEEQSEADAGSGPPTPGPTTLGPKKEITDIAA 
AAESLQPKGYTLATTQVKTPIPLLL 


133 


872 


1 


354 


liKNLREIjIiLEDNQIiPQIPSGIiPESLTELSLIQTNIYNITKEGI 
FNSLSHVPPKLPSSLRKLFLSNTQIKYISEED 


134 


873 


59 


184 


MRSQALGQSAPSIiTASLKELSLPRRGSFPVCPNAGRTSPLG* 


135 


874 


1 


210 


LLCVCLPVGACPSLSIxLTAPl^Ql^niCLRKYQSRTPSPl^HSV 
PSEIVFDFEPGPVFRGSWALLSWSTRP 


136 


875 


131 


254 


QTPDKKQOTQRNRKRKAEPYETSQGSIWFVSTKVI^ 


137 


876 


84 


504 


YFI I KGMVELVP AS DTLRKIQVEYGVTGS FKDKP LAE WLRJCYN 
PS EEEYEKAS ENFIYS CAGCCVATYVLG I CDRHNDNH4LRSTG 
HMFHIDFGKFLGHAQMFGS FKRDRAPFVLTSDMAYVINGGEKP 
TIRFQLFVDL 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


138 


877 


3 


215 


PSPLPSLSLPPPVAPGGQESPSPHTAEVESEASPPPARPLPGE 
ARLAPISEEGKPQLVGRF\QVTSSK\NRLSLFPCSQHPPLSLV 
LQNLQPLS SLQRAQIQRTV/ PGGGPETREALAESDRAAEGLGA 
GVEEEGDDGKEPQVGGSPQPLSHPSPVWMNYSYSSLCLSSEES 
ES SGEDEEFWAELQSLRQKHLS EVETLQTLQKKE IEDLYS RLG 
KQPPPGIVAPAAMLSSRQRRLSKGSFPTSRRNSLQRSEPPGPG 
ETA/GHPASIFSLRPLSVDCFSPGPGGLPRGNRPPLPTSPFLT 
*CS PS PHTAEVESEASPPPARPIiPGEARLAPISEEGKPQLVGR 
FPSDFIQGTG 


139 


878 


1 


337 


RRFVSQETGl^YlAKVEKSDVGNYTC^AmmmmKVIiGPPTP 
LILRNDGVMGEYEPKIEVQFPETVPTAKGATVKIiECFALGNPV 
PT 1 1 WRRADGKP I ARKARRHKSRVGK 


140 


879 


72 


917 


MLRTCYVLCSQAGPRSRGWQSLS FDGGAFHLKGTGELTRALIiV 
LRLCAWPPLVTHGLLLQAWSRRLLGSRLSGAFLRASVYGQFVA 
GETAEEVKGCVQQLRTLSLRPLLAVPTEEEPDSAAKSGEAWYE 
GNLGAMLRCVDLSRGLLEPPSLAEASLMQLKVTALTSTRLCKE 
IiASWVRRPGASIiELS PERLAEAMDSGQNLQVSCLNAEQNQHLR 
AS LS RLHRVAQYARAQHVRLLVDAEYTS LNP ALS LLVAALAVR 
WNS PGEGGPWVWNTYQACIiKDTF* 


141 


880 


219 


308 


PHHRIAGDTAIDKNIHQSVSEQIKKNFAK 


142 


881 


182 


317 


QMTNPFFLCFTTMISNCNFFKGPPGPPGEKGDRGPTGESGPRG 
FP 


143 


882 


177 


341 


NGI IAS FFLRTF I FCFIHI QGCQAGQT IKVQVS FDLLSLMFTF 
VSPCTNDLIIH 


144 


883 


3 


1441 


KiSVlOTRRTHLTKIJ^HTVEQATLRISQSFQKTTEFDTNSTDIA 
LKVFFFDSYNMKHIHPHMNMDGDYINIFPKRKAAYDSNGNVAV 
AFLYYKSIGPLLSSSDNFLLKPQNYDNSEEEERVISSVISVSM 
SSNPPTLYELEKITFTIiSHRKVTDRYRSLCAFWNYSPDTMNGS 
WSSEGCELTYSNETHTSCRCNHLTHFAIIiMSSGPS IGIKDYNI 
IiTRITQLGI I ISLICLAICIFTFWFFSEIQSTRTTIHKNLCCS 
LFLAELVFLVGINTNTNKLFCS 1 I AGLLHYFFLAAFAWMC IEG 
IHLYLI WGVIYNKGFLHKNFYI FGYLSPAVWGFSAALGYRY 
YGTTKVCWLSTENNFI WS FIGPACLI ILVNLIiAFGVI IYKVFR 
HTAGliKPEVS C FENIRSCARG AIiAIiIiFLLGTTW I FGVLHWHA 
SWTAYLFTVSNAFQGMFIFLFLCVLSRKIQEEYYRXjFKNVPC 
CFGCLR 


145 


884 


1 


429 


GTREAAPSRFMFLIiFLLTCELAAEVAAEVEKSSDGPGAAQEPT 
WLTOVPAAMEFI AATEVAVIGFFQDLE I PAVP IliHSMVQKFPG 
VSFGISTDSEVLTHYNITGNTICLFRLVDNEQLNLEDEDIESI 
DATKLSRFIEINSL 


146 


885 


1 


156 


DETSGLIVREVS IEISRQQVEELFGPEDYWCQCVAWSSAGTTK 
SRKAYVRIA 


147 


886 


1 


121 


GTRS IHVKLDVGKLHTQPKLAAQIjRMVDDGSGKVEGLPGI 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


148 


887 


128 


652 


XCGEDGS FTQVQCHTYTGYCWCVTPDGKP ISGS S VQNKTP VCS 
GSVTDKPLSQGNSGRKDDGSKPTPTMETQ^VFDGDEITAPTLW 
IKHLVIKDSiCLNNTNIRNSEKVYSCDQERQSALEEAQQNPREG 
IVIPECAPGGLYKPVQCHQSTGYCWCVLVDTGRPLPGTSTRYV 
MPSX* 


149 


888 


128 


273 


VLQLIKSQKFLNXLVILVETEKEKILRKEYVFADSKVSDSKLL 
KWAVR 


150 


889 


1 


948 


RRIiSLLDLQLGPLGRDPPQECSTFS PTDSGEEPGQLS PGVQFQ 
RRQNQRRFSMEDVSKRLS LPMDI RLPQEFLQKLQMES PDLPKP 
LSRMSRRAS LSDIGFGKLETYVKLDKLGEGTYATVFKGRSKLT 
ENLVALKEIRLEHEEGAPCTAIREVSLLKNLKHANIVTLHDLI 
HTDRSLTLVFEYLDSDLKQYLDHCGNLMSMHNVKVRPRGQGPP 
ILAATCPEAQCGDPLSPPGIRLLRWLKPSHVGKRERAMPSTSP 
GTGLSALPQEQTHTVCHCLAVGIKPTLNSEHQFPSLSNGSVSY 
IoPKCRE AS GEARG YE 


151 


890 


3 


108 


HERHEPSPTA1AFGDHPIVQPKQLSFKIIQVNDN 


152 


891 


2 


208 


ARGPSLLSEFHPGSDRPQERRTSYEPIHPGPSPVDHDSLESKR 
PRLEQASDSHYQGHITGESIiPGRVH 


153 


892 


1 


116 


GTRKEEFSAEENFLILTEMATNHVQVLVEFTKKLPGIF 




O Q -J 


74 


661 


HtwjUjVAPRPGLPPTSQWPRDAGRQASGGLPSLSTGPPKGPRD 
GIiARGHPAEWIiAGSPGNNSPTQGSLPPQLDLYAGALFVHICLG 
WNFYLSTILTLGITALYTIAGMVPAAGRSTQGTCKGVRRPPPP 
TGPREQPRKTOQQEPQKFLPVSLIiPGARAPSSNliASTGRGPGC 
CNLHGRPADAHHGGGGCHPDNQR 






DO 


.3 -LZ 


mvnhslqetseqnvilqhtlqqqqqmlqqetirngeledtqtk 
LEKQVSKLEQELQKQRESSAEKIjRKMEEKCESAAHEADIjKRQK 


156 


895 


38 


185 


VCPKWCRFLTMIiGHCCYFWHVWPAS*ALSAGPTPTSRSFSPSP 
LRSIST 


157 


896 


37 


462 


MRGPPVLLLQAAPMECPVPQG I PAGSS PEPAPDPPGPHFLRQE 
RSFECRMCGKAFKRSSTLSTHLLIHSDTRPYPCQFCGKRFHQK 
S DMKKHTY I HTGE KPHKCQTQRE P TMVLS PADKTNVKAAWX* 


158 


897 


3 


175 


HEQLTNNTATAPSATPVFGQVAASTAPSLFGQQTGITASTAVA 
TPQVISSRFINLDF 


159 


898 


187 


677 


VSVFKNCPiyr^*ICIFLTKMFC^II\*NKF*VHKKPLQEVEIA 
AITHGALQGIAYLHSHTMIHRDIKAGNILLTEPGQVKIiADFGS 
ASMAS PANS FVGTPYWMAPEVILAMDEGQYDGKVDVWSLGITC 
IELAERKPPIjFNMNAMS ALYHIAQNES PTLQSNEW 
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Amino acid segment containing signal peptide (A -Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=lsoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


160 


899 


2 


1060 


RHARPGGGGHSNQRKMSLEQEEETQPGRLLGRRDAVPAFIEPN 
VRFWI TERQS F I RRFLQWTELIjDPTNVF I S VE S I ENSRQLLCT 
NEDVSS PAS ADQRIQEAVTKRSLATVHPDSSNLI PKLFRPAAFL 
PFMAPTVTLSMTPLKGIKSVILPQVFLCAYMAAFNS INGNRSY 
TCKPLERSLLMAGAVAS STFLGVI PQFVQMKYGLTGPWIKRLL 
PVIFLVQASGMNVYMSRSLESIKGIAVMDKEGNVLGHSRIAGT 
KAVRETLASRIVLFGTSALIPEVFTYFFKRTQYFRKNPGSLWI 
LKLSCTVLAMGLMVPFSFSIFPQIGQIQYCSLEEKIQSPTEET 
EIFYHRGV 


161 


900 


3 


564 


HASGRLEVFYNGTWGSVGRRNITTAIAGIVCRQLGCGENGVVS 
LAPLSKTGSGFMWVDDIQCPKTHISIWQCLSAPWERRISSPAE 
ETWITCEDRIRVRGGDTECSGRVEIWHAGSWGTVCDDSWDLAE 
AEWCQQLGCGS ALAALRDAS FGQGTGT I WLDDMRCKGNES FL 
WDCHAKPWGQSDCG 


162 


901 


1099 


2 


LGDFPQPQRQRRPGASDLPPHLAGARQWEVRFFRHLPARTLPP 
SLRMPEGPELHLASQFVNEACRALVFGGCVEKSSVSRNPEVPF 
ESSAYRISASARGKELRLILSPIiPGAQPQQEPLALVFRFGMSG 
SFQLVPREELPRHAHLRFYTAPPGPRLALCFVDIRRFGRWDLG 
GKWQPGRGPCVLQEYQQFRENVLRNLADKAFDRPI CEALLDQR 
FFNGIGNYLRAEILYRLKIPPFEKARSVLEAIiQQHRPSPELTL 
SQKIRTKLQNPDLLELCHSVPKEWQLGGRGYGSESGEEDFAA 
FRAWLRCYGMPGMS S LQDRHGRT I WFQGD PG PLAPKGRKS RKK 
KS KATQLS PEDRVED ALP P S K 


163 


902 


3 


335 


LTWSACYWRDILRIQLWIAADIIiLRMLEKALLYSEHQNISNTG 
LSSQGLLIFAELIPAIKRTIiARIiLVIIASLDYGlEKPHLGTGM 
HRVIGLMLLYLIFANAESVIRVIG 


164 


903 


2 


135 


FFFEMESRSAAQAGVQWCNLGSLQALPPRFTPFSCLSLPSSWD 
Y 


165 


904 


74 


645 


YECEELAKKLENSQRDG I SRNKLALAELYEDEVKC KS S KSNRP 
KATVFKSPRTPPQRFYSSEHEYSGLNIVRPSTGKIVNELFKEA 
REHG AVPLNEATRAS GDDKS KS FTGGG YRLG S S FCKR S EY I YG 
ENQLQDVQILLKLWSNGFS LDDGELRPYNEPTNAQFLES VKRG 
VTLI ACMPE IQQLMLE I F 


166 


905 


14 


1257 


WPCG AAPGIiTHAS ERMFTIjTTM IQ AliAPVMG WDRKPLKMF S S E 
EMRGHLHHHHKCLTKI LKVEGQ VPDLP S CLPLTDNTRMLAS I L 
INMLYDDLRCDPERDHFRKI CEEYITGKFDPQDMDKNLNAIQT 
VSGILQGPFDLGNQI^GLKGVMEMMVALCGSERETDQLVAVEA 
LIHASTKLSRATFI ITNGVSLLKQI YKTTKNEKIKIRTLVGLC 
KLGS AGGTDYGLRQFAEGS TEKLAKQCRKWLCNMS IDTRTRRW 
AVEGLAYLTLDADVKDDFVQDVPALQAMFELAKTSDKTILYSV 
ATTLVNCTNSYDVKEVIPELVQLAKFSKQHVPEEHPKDKKDFI 
DMRVKRLLKAGVI S ALACMVKADS AILTDQTKELLARWLALC 
DNPKDRGT IVAQGGGKAL I PLALEGTD 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine t G=Giycine, H=Histidine, I=Isoleucine, 
K= Lysine, L— Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y= Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


167 


906 


3 


894 


vdsvgggsesrsldsptsspgagtrqlvkasstgtessddfee" 

RDPDLGDGIiENGLGS PFGKWTLS SAAQTHQLRRLRGPAKCREC 
EAFMVSGTECEECFLTCHKRCLETLLILCGHRRIjPARTPLFGV 
D FLQLPRDFPEEVP FVVTKCTAE I EHRALDVQG I YRVS GS RVR 
VERLCQAFENGRALVELSGNS PHDVSSVLiKRFLQELTEPVIPF 
HLYDAFISLAICTLHADPGDDPGTPSPSPEVIRSLKTIiLVQLPD 
SNYKTLRHLVAHIiFRVAARFMENKMSANNLGIVFGPTL 


168 


907 


1 


3 94 


GLHVI SLHS ADGRHWEDPLS ELDSERVS AFLVTETLVFYLFCL 

ladetvvppdvpsylssqgtlsdrqetvvrteggpqanghies 
ngkasvtvkqssavtvslgaggglqvftgqvpgirwgklgeah 

AS 


169 


908 


179 


551 


kikhrpeeeprwaaagaqsagpgaaevapprpgtvapgangmt 
dsatangddrdpeielfvkagidgesigncpfsqrlfmilwlk 
g wfnvttvdlkrkp adlrnlapgthp p flafnwyvkt 


170 


909 


1 


335 


lgfsdgqearpeeigwlngynettgergdfpgtyveyigrkki 
spptpkprpprplpvapgsskteadveqqvlykyrkkpssshr 
pqtphngksknflhkqglkkkkasl 


171 


910 


1 


895 


rtrgvmelalrrspvprwllllplllglnagavidwpteegke 
vwdyvtvrkdaymfwwlyyatnscknfselplvmwlqggpggs 
stgfgnfeeigpldsdlkprkttwlqaasllfvdnpvgtgfsy 

VNGSGAYAKDLAMVASDMMGIiLKTFFS CHKEFQTVPFYI FS ES 
YGGKMAAGIGLELYKAIQRGTIKCNFAGVALGDSWISPVDSVL 
SWGPYLYSMSLIiEDKGLAEVSKVAEQVLNAVNKGLYREATELW 
GKAEMI IEQVKRGNTQRRACLAFSGGYRAHGWCCQTWSIiH 


172 


911 


553 


194 


PGWSRSPDLVIRLPRPPKVLGLQYYHFFFFLRWSL/DSVAQAE 
VQWHDLRSLQAPPPGFTPFSCLSLPGSWDYRCPPPRPANFLYF 
* * RRGFTVLARMVS IS* PRDPPAS ASQS AGITVLSLFFFFEME 
S CSVAQAGVQWRYLGS LQALPPG FTPFS CLSLPSSWDYRRPPP 
RPANFFVFLVETGVS PC* PGWSRSPDLVIRLPQPPKVLGLQV 


173 


912 


1761 


1 


PSMKTGELEKETAPLRKDADSSISVLEIHSQKAQIEEPDPPEM 
ETSLDSSEMAKDLSSKTALSSTESCTMKGEEKSPKTKKDKRPP 
ILECLEKLEKSKKTFLDKDAQRLS PIPEEVPKSTLESEKPGS P 
EAAETSPPSNIIDHCEKLASEKEVVECQSTSTVGGQSVKKVDL 

r« x J_tiVc.Uor.r 1 xv v il»i v i]JiM LiL)vll\.\J i oGXlifiPSETKGSMQKSKFKYK 

LVPEEETTASENTEITSERQKEGIKLTIRISSRKKKPDSPPKV 
LEPENKQEKTEKEEEKTNVGRTLRRS PRI SRPTAKVAEIRDQK 
ADKKRGEGEDEVEEESTALQKTDKKEILKKSEKDTNSKVSKVK 
PKGKVRWTGSRTRGRWKYS SNDESEGSGSEKS SAASEEEEEKE 
SEEAILADDDEPCKKCGLPNHPELILLCDSCDSGYHTALPFAP 
PLMIHPQMGGW\F\CPTFCP1TjNLLIJjEKIjEDQF\QDL\DVAL 
KKERALPERRK\ERLVYVG I \ S I ENI I PPQ \ EPDFSEDQEEKK 
KDSKKSKANLL\ERRSTRTRKC1SYRFDEFDEAIDBAIEDDIK 
EADGGGVGRGKDI ST ITGHRGKDISTI LDEER 
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Amino acid segment containing signal peptide (A = Alanine , 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
~ — rucnyiaiamne, vj— oiycine, it— riisitaine, i— isoieucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q==Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


174 


913 


3 


539 


KRRGSFKMAELDQLPDESSSAKALVSLKEGSLSNTWNEKYSSL 
QKTPVWKGRNTS SAVEMPFRNSKRSRLFSDEDDRQ INTRS PKR 
NQRVAMVPQKFTATMSTPDKKASQKIGFRLRNLLKLPKAHKWC 
IYEWFYSNIDKPLFEGDNDFCVCLKESFPNLKTRKLTRVEWGK 
• IRRLMG 


175 


914 


166 


635 


MPEYLRKRFGGIRIPIILAVLYLFIYIFTKISVDMYAGAIFIQ 
QS LHIiDLYLAI VGLLAITAVYTVAGGIaAAVI YTDALQTL IMLI 
GALTLMGYS FAAVGGMEGLKEKYFLALASNRSENS SCGLPRED 
AFHIFRDPI/TSDLPWPGVLFGMS IPSLX* 


176 


915 


673 


1025 


XSASATS LTLSHCVDVVKGLLDFKKRRGHR TCIR A P POP vn T T p 
VMCCSLLATGGADRLIHLWNWGSRLFJVNQTLEGAGGS ITSVD 
FDPSGYQVLAATYNQVAQFWK* 


177 


916 


3 


139 


QKRFPSNCGRDGKLFLWGQALHI IAKLLGKWRRLGMVFFS LLL 
SY 


178 


917 


1 


541 


VHVCS S KMGALSTERLQYYTQELGVRERSGHS VSLIDLWGLLV 
EYLLYQEENPAKLSDQQEAVRQGQNPYP1YTSVNVRTNLSGED 
FAEWC^FTPYEVGFPKYGAYVPTET.PGSPT.PMf;PT.T*nT.OPi7DP 
I CYLQGMWGS AFATSLDE I FLKTAGSGLS FLEWYRGSVNITDD 
CQKPQLHN 


179 


918 


1 


628 


EFLGRPTRPAKDEGNDEGKDEGKDEGKDEGKDEGKDEGKDERK 
DEGKDEGKDERKDEGKDEGKDEGKDEGKDEGKDEGKDEGKDEG 
NDEGKDEGKDEGKDEGBCDEGKDEGKDERKDEGKDEGKDERKDE 
GKDEGKDEGKDEGKDEGKDEGKDEGKDEGNDEGKDEGKDEGKD 
EGKDEGKDEGKDEGNDEGNDEGNDEGKDEGKDERNDEGKDEGK 
DEGKDEGKDERNDEGKDERKDEGKDEGKDEGKDEGKDEGKDEG 
NDEGKDERKDEGKDEGKDEGKDK 


180 


919 


27 


471 


PS LRPAWHEGEDFS YGLQPYCGYS FQWGEMIRNREVLPCPDD 
CPAWAYALMIEGWNEFPSRRARFKDIHSRIjRAWGNLSNYNS SE 
QTSGGRNTTQTSSLSTSPLCNVSNAPYVGPKQKVPPFPQTQVI 
PMKGQIRPMVPPPQLYVP 


181 


920 


2 


454 


RNS GRH PRVRW I LE ERKRVMQEACAKYRAS S S RRAVTPRHVSR 
IFVEDRHRVLYCEVPKAGCSNWKRVLMVIiAGIiAS STAD IQHNT 
VHYGSALKRLDTFDRQGILHRLSTYTKMLFVREPFERLVSAFR 
DKFEHPNSYYHPVFCMAILAR 


182 


921 


2 


378 


IMYS I S PANSEEGQELYVCTVKDDVNLDTVLLLPFIoKE I AVSQ 
LDQLS PEEQLLVKCAAI IGHSFHIDLLQHLLPGWDKNKIiLQVL 
RALVDIHVLCWSDKSQELPAEPILMPSS IDIIDGTKEKK 


183 


922 


181 


513 


GPHVVLVLRRCFLLS YFKGVEKAKAMPS PRILKTHLSTQLLPP 
SFWENNCKVRYQQLPVTEGKVSQPKRVLQTPTQS IRDHLCJjST 
VSDAYQQRENIKFYIQQDIHLNSFK 


184 


923 


32 


239 


FYYICRLSKEDKAFIiWEKRYYCFKHPNCLPKILASAPNWKWVN 
LAKTY S LLHQ WP AL YP L I ALELLDS K 
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Amino acid segment containing signal peptide (A = Alanine, 
C -Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I-Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Giutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y^Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


185 


924 


3 


361 


KMMI *GIiFEIQQCPIGKHCNFLQVLRN/PNRDL/' WLVSSFGKS 
SKGRERMGHHDEYYRLRGR/HNPSPDHSYiOWGESERKRKKSH 
*HMSKSQERHNSPSRGRNSDRSGGRCSRSDNGRSRYR 


186 


925 


443 


1412 


PLSLFARVAGSRVEMPEPPGLGDEGRPIJLHPGRREAVGSWVSA 
FAGDSTPCGPGDLSVPRREPFRLTAL* PHRS PWRTS LIGLIiL 
GFSVKEELRGVGWAARTPLGIR 


187 


926 


2 


917 


FDKRQHEARIQQMENEIHYLQENLKSMEEIQGLTDLQLQEADE 
EKERI LAQLRELEKKICJCiEDAKSQEQVFGLDKELKKLKKAVAT 
SDKLATAELT IAKDQLKSLHGTVMKINQERAEELQEAERFS RK 
AAQAARDLTRAEAEI ELLQNLLRQKGEQFRLEMEKTGVGTGAN 
S QVLE I EKLNETMERQRTEIARLQNVLYLTGSDNKGGFENVIiE 
EIAELRREGSYQNDYISSMADPFkRRGYWYFMPPPPSSKVSSH 
SSQATKDSGVGLKYSASTPVRKPRPGQQDGKEGSQPPPASGYW 
VYSP 


188 


927 


171 


1082 


SDASSFKTRVIWPRPRVFPLGSAITENSLESDSQIGQFGVGF 
YSAFLVADKVIVTSKHNNDTQHIWESDSNEFSVIADPRGNTLG 
RGTTITLVLKEEASDYLEIiDTIKNLVKKYSQFINFPIYVWS S K 
TETVEEPMEEEEAAKEEKEESDDEAAVEEEEEEKKPKTKKVEK 
TVWDWELMOTIKPIWQRPSKEVEEDEYKAFYKSFSKESDDPMA 
YIHFTAEGEVTFKS ILFVPTS APRGLFDE YGSKKSDYIKLYVR 
RVFITDDFHDMMPKYLNFVKGVVDSDDLPLNVSRETLQQHKiL 

Ix. V 


189 


928 


718 


275 


CGSWMRRALI PPCRGGPS ASDRCCSCS PSGFS AGRGRCPVQGC 

LRPHRVQLLRRWGPGSPAGQRLSKGFQLLRWWGPGSPAPEPRK 

GPFPPPDPPWPVTAVTVMAGSVPSAQSVDALESPGPLALEGPS 
S PRNLLWREMS I FLPGI F 


190 


929 


x 


jjy 


Viae 1 W Jb>KH<ab^PHKJLilk.v h. IfUPFAPPADERISGPPAS SDRL 
AILEDYADPFDVQETGEGSAGASGAPEKVPENDGYMEPYEAQK 
MMAEIRGSKETATQPLPLYDTPYEPEEDGATPEGEGAPWPRES 
RLPEDDERPPEEYDQPWEWKKERISKAFAVDIKVIKDLPWPPP 
VGQLDSSPSLP 


191 


930 


1 


562 


QFFSLFLRYQIHTGLQHSIIRPTQPNCLPIiDNATIjPQKLKEVG 
YSTHIWGKWHLGFYRKEOTPTRRGFDTFFGSLLGSGDYYTHYK 
CDS PGMCGYDLYENDNAAWDYDNGIYSTQMYTQRVQQ ILASHN 
PTKPIFLYIAYQAVHSPLQAPGRYFEHYRSIININRRRYAAML 
SCLDEAINNVTLALK 


192 


931 


3 


580 


RVRKGRGGERLQSPLRVPQKPERPPLPPKPQFLNSGAYPQKPL 
RNQGWRTLS S S AQEDI IRWFKEEQIiPLRAGYQKTSDTTAPWF 
HGILTLKKAiMELLLSTGMPGSFLIRVSERIKGYALSYLSEDGC 
KHFL IDAS ADAYS FLGVDQLQHATLADLVEYHKEEP ITS LGKE 
LLLYPCGQQDQLPDYLELFE 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
r — rnenyiaianine, u— uiyctne, n— riisucune, i=tsoieucine, 
K= Lysine, L= Leucine, M= Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W =Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


193 


932 


3 


1641 


GS LEKALFQLLKVWGQWAEQTRRLQRLDVS LS VARVRS AGPS C 
QNKGDLVMEALLEG IQNRGHGGGFLTSCEAELQELMKQ IDIMV 
AHKKSEWEGRTHALETCLKIREQEIiKSLRSQLDVTHKEVGMLH 
OOVEEHEKT KOEMTME YKOELKKLHEEIiC T LKPR YETCTjOKTf HM 

ScW * ACl(l£ll>X Ay Lit i A X i lC ■ i 1* i 1 1 1 P In U 1 Ci AU^Xvni^l i 

REFRGNTKNHREDRSEIERLTAKIEEFRQKSLDWEKQRIiIYQQ 
QVS SLEAQRKALAEQSE 1 1 QAQLVNRKQKLESVELS SQSE IQH 
LS S KLERANDT I CANELE I ERLTMRVNDLVGTSMTVLQEQQQK 
EEKLRESEKLLEALQEEKRELKAALQSQENLIHEARIQKEKLQ 
EKVKATNTQHAVEAISLESVSATCKQLSQELMEKYEELKRMEA 
HNNEYKAE I KKLKEQ ILQGEQS YS S ALEGMKME I S HLTQELHQ 
PDTTI ASTKGS S SDMEKRIiRAEMOK AEDK AVF JUCE T t .nf)T .E T . 
KliENRHLSEMVMKLELGLHECSLPVSPLGS IATRFLEEEELRS 
HHILERLDAHIEELKRESEKTVRQFTALK 


194 


933 


159 


1053 


TGFLGWSQGPSIiTPTSLSALYPSQVEETGWIiSLEQTEQHSRR 
P 7 OR GA P S OKDT PNPGDS LDTPGPR X LAFTJI P P <3 T, <? EA A T ,A an 

r X y Hunt J yiVL/ X riViruiJij Ills x JTVJFl\xiJnrxinJrIr2JUO£>rUiUnnL/ 

PRRFCSPDIxPJOiLGPIl^GASVAATPSTPLATRHPQSPLSADl! 
PDELPVGTENVHPJ^FTSGKDTEAVETDLDIAQDADALDLEMLA 
PYI SI^DDFQLNASEQLPRAYHRPLGAVPRPRARS FHGLSPPA 
LEPSXiLPRWGSDPRI^CSSPSRGDPSA^SPMAGARKRTIAQSS 
KDEDEGVELLGVRP PKRS PS PEHENFIiLFPLSIiS FLLTG 


195 


934 


3 


425 


ELQDCFDVHDASWEEQ IFWGWHNDVHI FDTKTQTWFQPE IKGG 
VPPQPRAAHTCAVLGI^GYIFGGRVLQTRMITOLHYIJ^DTWT^ 
SGRITINGESPKHRSWHTLTPIADDKLFLCGGLNAYNMPLSDG 
WIHNVTTHCWK 


196 


935 


2 


295 


FFFLRTRSHS VTPRWECSDDITAHWQPQPWGS SDPLTFS /RPQ 
VWPPPJITTLCP\A2TFFVFCIFCRNRISPCWPGWSRTPWAQLI 
RLPRPPKVLGLQV 


197 


936 


2 


737 


PREGQVKQGLLGDCWFLCACAAl^KSRHLLiDQVIPPGQPSWAD 
OEYRGS FTCRIWOFGRWVEVTTDDRLPCLAGRLCFSRCOREDV 
FWLPLLEKVYAKVHGS YEHL WAGK3 VADALVDLTGGLAER WNLK 
GVAGSGGQQDRPGRWEHRTCRQLUn^QCLISCCVLSPRAGE 
ARGQHGRAAASVPPTARPQAHCS FLCDWLHS PVRTKWEEVSIjF 
SRWSSVCDLPLLSSSRGTWPFSPLTSPFH 


198 


937 


3 


638 


AECLEAS I ARYAHRVANSRYTFDGETVTLSPSQGVNQLHGGPE 
GFDKRRWQ IVNQNDRQVLFALS SDDGDQGFPGNIiGATVQ YRLT 
DDNRIS ITxTUVlTOKPCPVNMTNH^ 

LADEYLPVDEGGIPHDGLKSVAGTSFDFRSAKI IASEFLADDD 
QRKVKGYDHAFLI^AKGDGKKVAAHWSADEKIjQLKVYT 


199 


938 


69 


425 


PLSRFLSKESQEDWGMERQSRVMSEKDEYQFQHQGAVELIiVFN 

FIxLILTILTIWLFKNHRFRFL^ 

SQSCSHTAHNASLLTDAGPLSCGESRASCLFL 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y= Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


200 


939 


3 


435 


DSKEPRLQQLGLLEEEQLRGLGFRQTRGYKSLAGCLGHGPLVL 
QLLSFTLLAGLLVQVSKVPSSISQEQSRQDAIYQNLTQLKAAV 
GELSEKSKLQEIYQELTQIiKAAVGEIiPEKSKIiQEIYQELTWLK 
AAVGELPEKSKMQE 


201 


940 


657 


469 


MQSIAWGHRRDRGESPLGWGQESEASPSALTEAPKAAHTTRLG 
FLAANNPNGHSQPQDSFLL* 


202 


941 


1 


714 


FETLSMRG I PHMLALGPQQLIiAQDEEGDTLIiHLFAARGIiRWAA 
YAAAEVLQVYRRIJDIREHKGKTPLLVAAAANQPLIVEDLLNLG 
AEPNAADHQGRSVLHVAATYGLPGVLLAVLNSGVQVDLEARDF 
EGLTPLHTAILALNVAMRPSDLCPRVLS TQARDRLDCVHMLLQ 
MGANHTIQVSGDVGGQTLGDCVEWGHLDVRELQANADFASSLL 
RALEHVTSIiLCALRVFCLFLCQL 


203 


942 


3 


479 


DAWADAWVGTKMADIJDSPPKLSGVQQPSEGVGGGRCSEISAEL 
IRSIiTEI^ELEAVYERLCGEEKVVERELDALLEQQNTIESKMV 
TLHRMGPNLQLIEGDAKQLAGMITFTCNLAENVSSKVRQIiDLA 
KNRLYQAIQRADDILDLKFCMDGVQTALR 


204 


943 


1 


706 


AVEFRVPRSGSAYLYSYVTVGELWAFTTGWNLILSYVIGTASV 
ARAWS SAFDNLIGNHI SKTLQGS IALHVPHVLAEYPDFFALGL 
VLLLTGIJjALGASESALVTKVFTGVNLLVLGFVMISGFVKGDV 
HNWKLTEEDYELAMAELNDTYSLGPIjGSGGFVPFGFEG ILRGA 
ATCFYAFVGFDCIATTGEEAQNPQRSIPMGIGISIiSVCFLADF 
AVSSALTLMMPYYQLQPESP 


205 


944 


1 


852 


GFHPNTTHYRARAAARAGAGSFVGEVSAVDKDFGPNGEVRYSF 
EMVQPDFELHAISGEITNTHQFDRESLMRRRGTAVFSFTVIAT 
DQGI PQPLKDQATVHVYMKDINDNAPKFLKDFYQAT I SES AAN 
LiTQVLRVS ASDVDEGNNGLI HYS I IKGNEERQFAIDSTSGQVT 
LIGKIJ3YEATPAYSLVIQAVDSGTIPLNSTCTIjNIDIIiDENDN 
TPFF/LLNQHFFVDVLENMRIGELGASGTATDS \DS GD IADLY 
YKFTGTKHP PGTFS I S PKHLGVFFLAQK 


206 


945 


3 


363 


GDCYDLYGGEKFATLAELVQYYMEHHGQLKEKNGDVIELKNPL 
NCADPTSQRWFHGHLSGKEAEKLLTEKGKHSSFLVRESQSHPG 
DFVLSVCTGDDKGESNDGKSKVTHVMIHCQELK 


207 


946 


218 


717 


IDSGNQNGGNDDKTKNAERNYLNVLPGEFYITRHSNLSE IHVA 
FHLCVDDHVKSGNITARDPAIMGLRNILKVCCTHDITTISIPL 
LLVHDMSEEMTIPWCLRRAELVFKCVKGFMMEMASWDGGISRT 
VQFLVPQS ISEEMFYQLSNMLPQIFRVSSTLTLTSKH 


208 


947 


3 


368 


S ILPALLVTILIFMDQQ ITAVIVNRKENKLKKAAGYHLDLFWV 
GILMALCSFMGLPVm/AATVTS IAHIDSLKMETETSAPGEQPQ 
FLGVREQRVTGI I VFILTGISVFLAPILKC IPLPV 


209 


948 


2 


575 


GASRVEAGSANGMLIDGGSQIVKVQGHADGTTINKSGSQDWQ 
G S LATNTT INGGRQ YVEQS TVETTT I KNGGEQRVYE S RALDTT 
I EGGTQS LNS KS T AKNTH I YS GGTQ I VDNTSTSD VI EVYS GGV 
LiDVRGGTATNVTQHDG AI LKTNTNGTTVS GTNS EGAFS IHNHV 
ADNVLL ENGGHLD INAYGS 
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end 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D- Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I^Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V -Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


210 


949 


1 


296 


FFSS IQLTDDQGPVLMTTVAMPVFSKQNETRSKGI LLGWGTD 
VPVKELLKT I PKYKVMNDL I PE IKATEMPRALFSQS S GFKLYF 
GAMFLLTTITAC 


211 


950 


3 


594 


S CSGTGTNACYMEDMSNIDLVEGDEGRMCINTEWGAFGDDGAL 
EDIRTEFDRELDLGSIiNPGKQLFEKMISGLYLGELVRLILLKM 
AKAGLLFGGEKSSALHTKGKIETRHVAAMEKYKEGLANTREIL 

VDLGLEPS eadc iavqhvcti vsfrs anlcaaalaai ltrlre 
nkkverlrttvgmdgtlykihpqy 


212 


951 


2 


2167 


fvaiatngwpaggsyymisrslgpefggavglcfylgttfag 
amyi lgt i e i llaylf pamai fkaedasgeaaamlnnmrvygt 
c^tcmatwfvgvkyvnkfalvflgcvils ilaiyagviksa 

FDPPNFP I CLLGNRTLSRHGFDVCAKIjAWEGNETVTTRIjWGLF 
CSSRFLNATCDEYFTRNNVTEIQGIPGAASGLIKENLWSSYLT 
KGVIVERSGMTSVGIiADGTPIDMDHPYVFSDMTSYFTLLVGIY 
FPS VTG IMAGSNRSGDLRDAQKS I PTGTI LAIATTS AVYI S S V 
VLFGAC IEGVVLRDKFGEAVNGNLVVGTIiAWPS PWVIVIGS FF 
STCGAGLQSLTGAPRLLQAISRDGIVPFLQVFGHGKANGEPTW 
AliLLTACICEIGILIASI^EVAPILSMFFLMOTMFVNIiACAVQ 
TLLRTPNWRPRFRYYHWTLSFLGMSLCLiAIiMFICSWYYALVAM 
LIAGLIYKYIEYRGAKKEWGDGIRGLSLSAARYALLRLEEGPP 
HTKNWRPQLLVLVRVDQDQNVVHPQLLS TjTSQLKAGKGIjTIVG 
SVLEGTFLENHPQAQRAEES IRRLMEAEKYKGFCQWI SSNLR 
DGVSHLIQSGGT^GLQHNTVLVGWPRNWRQKEDHQTWRNFIEL 
VRETTAGHLAIiLVTKNVSMFPGNPERFSEGS IDRWGIGHDGGM 
LMLVPFIJLiRHHKVWRKCKMRI FWAQMVDMHAM 
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Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et a/., (1988) Gene 69:301-3 1 5) and pET 1 Id (Studier et al. 9 Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al y 1992. Nucl Acids Res. 20: 2111-211 8). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al. y 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et a/., 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif). 
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Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et al, 1983. Mol. Cell. Biol. 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 
Sambrook, et al., Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al, 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, etal, 1983. Ce//33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters {e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Grass, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
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molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et aL, "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid {e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfectmg host cells can be found in 
Sambrook, et al (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker {e.g., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
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selectable marker can be introduced into a host cell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection (e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
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human NOVXcDNA sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 can be introduced as a transgene into the genome of a 
non-human animal. Alternatively, a non-human homologue of the human NOVX gene, such 
as a mouse NOVX gene, can be isolated based on hybridization to the human NOVX cDNA 
(described further supra) and used as a transgene. Intronic sequences and polyadenylation 
signals can also be included in the transgene to increase the efficiency of expression of the 
transgene. A tissue-specific regulatory sequence(s) can be operably-linked to the NOVX 
transgene to direct expression of NOVX protein to particular cells. Methods for generating 
transgenic animals via embryo manipulation and microinjection, particularly animals such as 
mice, have become conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: Manipulating the Mouse 
Embryo, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods 
are used for production of other transgenic animals. A transgenic founder animal can be 
identified based upon the presence of the NOVX transgene in its genome and/or expression of 
NOVX mRNA in tissues or cells of the animals. A transgenic founder animal can then be 
used to breed additional animals carrying the transgene. Moreover, transgenic animals 
carrying a transgene-encoding NOVX protein can further be bred to other transgenic animals 
carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47), but more preferably, is a non-human homologue 
of a human NOVX gene. For example, a mouse homologue of human NOVX gene of SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 
can be used to construct a homologous recombination vector suitable for altering an 
endogenous NOVX gene in the mouse genome. In one embodiment, the vector is designed 
such that, upon homologous recombination, the endogenous NOVX gene is functionally 
disrupted (i.e., no longer encodes a functional protein; also referred to as a "knock out" 
vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). In the homologous recombination vector, the altered portion 
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of the NOVX gene is flanked at its 5'- and 3'-termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
5 recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5'- and 3-termini) are included in the vector. See, e.g, Thomas, et al., 1987. Cell 51: 
503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line {e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 

10 Li, etal., 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 

1 5 and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. BiotechnoL 2: 823-829; PCT International 

20 Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the 
cre/ioxP recombinase system, See. e.g., Lakso, et al., 1992. Proc. Natl. Acad. Sci. USA 89: 

25 6232-6236. Another example of a recombinase system is the FLP recombinase system of 

Saccharomyces cerevisiae. See, O'Gorman, et al., 1991. Science 251:1351-1355. Ifacre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 

30 mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al., 1997. Nature 385: 810-813. In brief, a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
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growth cycle and enter G 0 phase. The quiescent cell can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
5 offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 

1 0 and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 

administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutical^ acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 

1 5 compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 

20 used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 

25 intended route of administration. Examples of routes of administration include parenteral, 

e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 

30 propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 

methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
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preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, NJ.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
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for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 
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It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 
5 desired therapeutic effect in association with the required pharmaceutical carrier. The 

specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

1 0 The nucleic acid molecules of the invention can be inserted into vectors and used as 

gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration {see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, et al. 9 1994. Proc. Natl Acad. Sci. USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 

15 in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 

vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 

20 together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, 

25 and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein (e.g. ; diabetes (regulates insulin release); obesity (binds 

30 and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 
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can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al, 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et al, 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, etal, 1994. /. Med Chem. 37: 2678; 
Cho, etal., 1993. Science 261: 1303; Carrell, etal., 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et al, 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, etal., 1994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
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1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et ai, 1992. Proc. Natl. Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et ai 9 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
5 J. Mol Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 

10 Determining the ability of the test compound to bind to the NOVX protein can be 

accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with l25 1, 35 S, l4 C, or 3 H, either directly or indirectly, 

15 and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 

20 or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 

25 biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 

30 portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 

166 



WO 02/066643 PCT/USO 1/48732 

an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An NOVX target molecule can be a non-NOVX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 
NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
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or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
of the NOVX protein to bind to an NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
5 the test compound to modulate the activity of NOVX protein can be accomplished by 

determining the ability of the NOVX protein further modulate an NOVX target molecule. For 
example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 

1 0 or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
the ability of the test compound to interact with an NOVX protein, wherein determining the 
ability of the test compound to interact with an NOVX protein comprises determining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 

15 target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 

20 such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylgiucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-114, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyl-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminioM -propane sulfonate (CHAPS), or 

25 3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy- 1 -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 

30 NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NOVX fusion proteins or GST-target fusion proteins 
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can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions 
5 for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

1 0 Other techniques for immobilizing proteins on matrices can also be used in the 

screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 

1 5 Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 
molecules, but which do not interfere with binding of the NOVX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 
the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 

20 described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
25 method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of NOVX mRNA or protein expression based 
30 upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(i.e., statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
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compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
5 proteins" in a two-hybrid assay or three hybrid assay {see, e.g., U.S. Patent No. 5,283,317; 
Zervos, etaL, 1993. Cellll: 223-232; Madura, et al. y 1993. J. Biol. Chem. 268: 12046-12054; 
Bartel, et ai, 1993. Biotechniques 14: 920-924; Iwabuchi, et aL 9 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 

10 NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 

1 5 gene encoding the DNA binding domain of a known transcription factor (e.g. , GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is ftised to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an NOVX-dependent complex, the DNA-binding and activation 

20 domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

25 The invention further pertains to novel agents identified by the aforementioned 

screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
30 of example, and not of limitation, these sequences can be used to: (i) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and (Hi) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 
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Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 
5 NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, 
or fragments or derivatives thereof, can be used to map the location of the NOVX genes, 
respectively, on a chromosome. The mapping of the NOVX sequences to chromosomes is an 
important first step in correlating these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 

10 (preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
those hybrids containing the human gene corresponding to the NOVX sequences will yield an 

15 amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 

20 which human cells can, the one human chromosome that contains the gene encoding the 

needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al., 

25 1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 

chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
30 a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
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metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
5 However, clones larger than 1 ,000 bases have a higher likelihood of binding to a unique 

chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et aL, Human CHROMOSOMES: A 
Manual of Basic Techniques (Pergamon Press, New York 1988). 

10 Reagents for chromosome mapping can be used individually to mark a single 

chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 

1 5 during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 

20 and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al, 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 

25 observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 

30 sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
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one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms " described in U.S. Patent No. 5,272,057). 
Furthermore, the sequences of the invention can be used to provide an alternative 
5 technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5- and 3-termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
10 can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
1 5 regions. It is estimated that allelic variation between individual humans occurs with a 

frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
20 against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
25 SEQ IDNOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 
and 47 are used, a more appropriate number of primers for positive individual identification 
would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
30 assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 

prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
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disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
5 and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 

10 biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 

15 prophylactic agents for that individuaUreferred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

20 Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 

drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
25 sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
30 nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45 and 47, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 
or 500 nucleotides in length and sufficient to specifically hybridize under stringent conditions 
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to NOVX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays of 
the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab , ) 2 ) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (i.e., physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 
reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 
biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
subject. That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 
can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 
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The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant NOVX expression or activity in which a test 
sample is obtained from a subject and NOVX protein or nucleic acid (e.g., mRNA, genomic 
DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
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characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (/) a deletion of 
one or more nucleotides from an NOVX gene; («) an addition of one or more nucleotides to an 
NOVX gene; (Hi) a substitution of one or more nucleotides of an NOVX gene, (iv) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (vi) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (v«7) a non-wild-type level of an NOVX 
protein, (ix) allelic loss of an NOVX gene, and (*) inappropriate post-translational 
modification of an NOVX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject. However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see. e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
I^ndegran, 1988. Science 241: 1077-1080; and Nakazawa,* al., l994.Proc.Natl 
Acad. Sci. USA 9 1 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et al, 1995. Nucl. Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see 
Guatelli, et al., 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, etal., 1989. Proc. Natl. Acad. Sci. USA 86: 1173-1177); Q P Replicase 
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(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human 
Mutation 7: 244-255; Kozal, etal, 1996. Nat. Med. 2: 753-759. For example, genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al, supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
can be utilized when performing the diagnostic assays (see, e.g., Naeve, et al., 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
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International Publication No. WO 94/16101 ; Cohen, et al, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et al, 1993. Appl. Biochem. Biotechnol. 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See. e.g., Myers, et al., 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 
treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See, e.g., Cotton, et al., 1988. Proc. Natl. Acad. Sci. USA 85: 
4397; Saleeba, et al., 1992. Methods Enzymol. 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, et al, 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g.. Orita, etal, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 73-79. 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
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and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et al., 1991 . 
Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al.. 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g, Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al., 1986. Nature 324: 163; 
Saiki, et al., 1989. Proc. Natl. Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al., 
1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme S'-terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g.. 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See. e.g.. 
Gasparini, e /a/., 1992. Mol. CellProbesS: 1. It is anticipated that in certain embodiments 
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amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991 . Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3'-terminus of the 5' sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g, in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an NOVX 
gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 
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Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Under, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
5 differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 

10 clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 

15 cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 

20 example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 

25 its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 

30 agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 

pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
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treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of NOVX (e.g., the ability to modulate aberrant cellproliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes implicated in the disorder. The levels of gene expression (i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 
as described herein, or by measuring the levels of activity of NOVX or other genes. In this 
manner, the gene expression pattern can serve as a marker, indicative of the physiological 
response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (/) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (it) detecting the level of expression 
of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) obtaining 
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one or more post-administration samples from the subject; (iv) detecting the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hypoplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 
Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
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"knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 

Therapeutic Methods 
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Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro {e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (e.g., an agent identified by a screening assay described herein), or 
combination of agents that modulates (e.g., up-regulates or down-regulates) NOVX expression 
or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 
Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. 
By way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (Le., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
the scope of the invention described in the claims. 

Examples 

Example 1: Identification of NOVX Nucleic Acids 

TblastN using CuraGen Corporation's sequence file for polypeptides or homologs was 
run against the Genomic Daily Files made available by GenBank or from files downloaded 
from the individual sequencing centers. Exons were predicted by homology and the 
intron/exon boundaries were determined using standard genetic rules. Exons were further 
selected and refined by means of similarity determination using multiple BLAST (for 
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example, tBlastN, BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. 
Expressed sequences from both public and proprietary databases were also added when 
available to further define and complete the gene sequence. The DNA sequence was then 
manually corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The novel NOVX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PCR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. PCR primer sequences were used for obtaining 
different clones. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either unique 
or highly selective was encountered, or, in the case of the reverse primer, until the stop codon 
was reached. Such primers were designed based on in silico predictions for the full length 
cDNA, part (one or more exons) of the DNA or protein sequence of the target sequence, or by 
translated homology of the predicted exons to closely related human sequences from other 
species. These primers were then employed in PCR amplification based on the following pool 
of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were gel purified, 
cloned and sequenced to high redundancy. The PCR product derived from exon linking was 
cloned into the pCR2.1 vector from Invitrogen. The resulting bacterial clone has an insert 
covering the entire open reading frame cloned into the pCR2.1 vector. The resulting sequences 
from all clones were assembled with themselves, with other fragments in CuraGen 
Corporation's database and with public ESTs. Fragments and ESTs were included as 
components for an assembly when the extent of their identity with another component of the 
assembly was at least 95% over 50 bp. In addition, sequence traces were evaluated manually 
and edited for corrections if appropriate. These procedures provide the sequence reported 
herein. 

Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 
BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
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public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

Example 2: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

Variant sequences are also included in this application. A variant sequence can include 
a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, when a codon including a SNP encodes the 
same amino acid as a result of the redundancy of the genetic code. SNPs occurring outside the 
region of a gene, or in an intron within a gene, do not result in changes in any amino acid 
sequence of a protein but may result in altered regulation of the expression pattern. Examples 
include alteration in temporal expression, physiological response regulation, cell type 
expression regulation, intensity of expression, and stability of transcribed message. 

SeqCalling assemblies produced by the exon linking process were selected and 
extended using the following criteria. Genomic clones having regions with 98% identity to all 
or part of the initial or extended sequence were identified by BLASTN searches using the 
relevant sequence to query human genomic databases. The genomic clones that resulted were 
selected for further analysis because this identity indicates that these clones contain the 
genomic locus for these SeqCalling assemblies. These sequences were analyzed for putative 
codmg regions as well as for similarity to the known DNA and protein sequences. Programs 
used for these analyses include Grail, Genscan, BLAST, HMMER, FASTA, Hybrid and other 
relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
overlapped with regions defined by homology or exon prediction. They may also be included 
because the location of the fragment was in the vicinity of genomic regions identified by 
similarity or exon prediction that had been included in the original predicted sequence. The 
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sequence so identified was manually assembled and then may have been extended using one 
or more additional sequences taken from CuraGen Corporation's human SeqCalling database. 
SeqCalling fragments suitable for inclusion were identified by the CuraTools™ program 
SeqExtend or by identifying SeqCalling fragments mapping to the appropriate regions of the 
genomic clones analyzed. 

The regions defined by the procedures described above were then manually integrated 
and corrected for apparent inconsistencies that may have arisen, for example, from miscalled 
bases in the original fragments or from discrepancies between predicted exon junctions, EST 
locations and regions of sequence similarity, to derive the final sequence disclosed herein. 
When necessary, the process to identify and analyze SeqCalling assemblies and genomic 
clones was reiterated to derive the full length sequence. 

Example 3. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an 
Applied Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection 
System. Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from 
tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 
(containing cells and cell lines from normal tissues and cells related to inflammatory 
conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on 
metabolic diseases), AI_comprehensive_panel (containing normal tissue and samples from 
autoinflammatory diseases), Panel CNSD.01 (containing samples from normal and diseased 
brains) and CNS_neurodegeneration_panel (containing samples from normal and Alzheimer's 
diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5: 1 28s:18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
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Reagents (Applied Biosystems; Catalog No! 4309169) and gene-specific primers according to 
the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 pg of 
total RNA were performed in a volume of 20 pi and incubated for 60 minutes at 42°C. This 
reaction can be scaled up to 50 pg of total RNA in a final volume of 100 pi. sscDNA samples 
are then normalized to reference nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (T m ) range = 58°-60° C, primer optimal 
Tm = 59° C, maximum primer difference = 2° C, probe does not have 5' G, probe T m must be 
10° C greater than primer T m , amplicon size 75 bp to 100 bp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double 
purified by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify 
coupling of reporter and quencher dyes to the 5' and 3' ends of the probe, respectively. Their 
final concentrations were: forward and reverse primers, 900 nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each 
tissue and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 
TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 4313803) 
following manufacturer's instructions. Reverse transcription was performed at 48° C for 30 
minutes followed by amplification/PCR cycles as follows: 95° C 10 min, then 40 cycles of 95° 
C for 15 seconds, 60° C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference in 
RNA concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. 
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When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR 
amplification was performed as follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 
60° C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1, 1.1, 1.2 and 1. 3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
samples derived from primary normal tissues. The cell lines are derived from cancers of the 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1 .3D, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

General_screening_panel_vL4 

The plates for Panel 1.4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1 .4 are 
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broken into 2 classes: samples derived from cultiired cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1.4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
recommended by the ATCC. The normal tissues found on Panel 1 .4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 
Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT', for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and hwitrogen. 
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Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally 
5 obtained from ATCC (American Type Culture Collection), NCI or the German tumor cell 
bank and fall into the following tissue groups: Squamous cell carcinoma of the tongue, breast 
cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, 
pancreatic cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, 
colon, lung and CNS cancer cell lines. In addition, there are two independent samples of 
10 cerebellum. These cells are all cultured under standard recommended conditions and RNA 
extracted using the standard procedures. The cell lines in panel 3D and 1.3D are of the most 
common cell lines used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 

1 5 composed of RNA (Panel 4R) or cDNA (Panels 4D/4. 1 D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 

20 RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 

25 umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 

30 approximately 5-10 ng/ml, EL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 

ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 

media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 

using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
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(Hyclone), 100 pM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 raM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 
PMA and 1-2 ng/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 at 
5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 uM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) with 
PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 pg/ml. Samples 
were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
Ficoll and mixing the isolated mononuclear cells 1:1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 uM non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 10 mM Hepes 
(Gibco). The MLR was cultured and samples taken at various time points ranging from 1- 7 
days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100 uM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes (Gibco), 50 ng/ml 
GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), 100 uM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 100 
ng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Pharmingen) at 10 pg/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. CD45RO 
beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were 
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placed in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated 
overnight with 0.5 jig/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, ATCC) in 
PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 \xM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes (Gibco) and IL-2. 
The expanded CD8 cells were then activated again with plate bound anti-CD3 and anti-CD28 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK cells were 
cultured in DMEM 5% FCS (Hyclone), 100 \xM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes (Gibco) 
and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 |*M non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM 
Hepes (Gibco). To activate the cells, we used PWM at 5 |ig/ml or anti-CD40 (Pharmingen) at 
approximately 10 ug/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with 10 ng/ml anti-CD28 (Pharmingen) and 2 ng/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 ^M 

non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10* 

5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 

lig/mi) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 ^ig/ml) were 

used to direct to Th2 and IL- 10 at 5 ng/ml was used to direct to Trl. After 4-5 days, the 

activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 

days in DMEM 5% FCS (Hyclone), 100 \xM non essential amino acids (Gibco), 1 mM sodium 

pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 

ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
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days with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 pg/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 
lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
5 from primary and secondary Thl , Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 

1 0 cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 
xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), 100 uM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10 s M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 

1 5 ng/ml and ionomycin at 1 pg/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 100 uM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco). 
CCD1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 

20 1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml IL-4, 5 ng/ml IL-9, 5 ng/ml IL-13 and 25 ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 10 7 
cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 

25 temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase 
was removed and placed in a 15 ml Falcon Tube. An equal volume of isopropanol was added 
and left at -20 degrees C overnight. The precipitated RNA was spun down at 9,000 rpm for 
1 5 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300 
pi of RNAse-free water and 35 pi buffer (Promega) 5 pi DTT, 7 pi RNAsin and 8 pi DNAse 

30 were added. The tube was incubated at 37 degrees C for 30 minutes to remove contaminating 
genomic DNA, extracted once with phenol chloroform and re-precipitated with 1/10 volume 
of 3 M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down and placed 
in RNAse free water. RNA was stored at -80 degrees C. 

Al comprehensive panel_vl.O 
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The plates for AI_comprehensive panel_vl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other 
tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital Tissue 
samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of 
optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid 
arthritis joint tissues were obtained from Clinomics. Normal control tissues were supplied by 
Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ages 
of 25 and 47. None of the patients were taking prescription drugs at the time samples were 
isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients, 
were not on prescription medication while the others were taking dexamethasone, 
phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
cigarette-linked emphysema and to avoid those patients with alpha- lanti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
could also have COPD. COPD patients ranged in age from 35-80 and included both smokers 
and non-smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl.0 panel, 

the following abbreviations are used: 

AI = Autoimmunity 

Syn = Synovial 

Normal = No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 
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OA = Osteoarthritis 
(SS) (BA) (MF) = Individual patients 
Adj = Adjacent tissue 
Match control = adjacent tissues 
5 -M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and SI 

10 The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 

isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Human pancreatic islets were also obtained. 

15 In the Gestational Diabetes study subjects are young (1 8 - 40 years), otherwise healthy 

women with and without gestational diabetes undergoing routine (elective) Caesarean section. 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample (<1 cc) of the exposed metabolic tissues during the 
closure of each surgical level. The biopsy material was rinsed in sterile saline, blotted and fast 

20 frozen within 5 minutes from the time of removal. The tissue was then flash frozen in liquid 

nitrogen and stored, individually, in sterile screw-top tubes and kept on dry ice for shipment to 

or to be picked up by CuraGen. The metabolic tissues of interest include uterine wall (smooth 

muscle), visceral adipose, skeletal muscle (rectus) and subcutaneous adipose. Patient 

descriptions are as follows: 

25 Patient 2 Diabetic Hispanic, overweight, not on insulin 

Patient 7-9 Nondiabetic Caucasian and obese (BMI>30) 
Patient 10 Diabetic Hispanic, overweight, on insulin 
Patient 1 1 Nondiabetic African American and overweight 
Patient 12 Diabetic Hispanic on insulin 

30 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 
35 al., Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 

143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 
ds cDNA production. A general description of each donor is as follows: 



Donor 2 and 3 U Mesenchymal Stem cells Undifferentiated Adipose 
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Donor 2 and 3 AM Adipose 
Donor 2 and 3 AD Adipose 



AdiposeMidway Differentiated 
Adipose Differentiated 



Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all 
cultured under standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an 
outside source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 

SK = Skeletal Muscle 
UT = Uterus 
PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 



200 



WO 02/066643 PCT/USO 1/48 732 

neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_V1.0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 
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In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
upon autopsy 

5 Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

1 0 NOV1 a: Membrane Protein/neu ropilin/metalloproteinase-Iike 

Expression of the NOV la gene (SC40376139) was assessed using the primer-probe set 
Ag2229 described in Table 1 1 . Results from RTQ-PCR runs are shown in Tables 12 and 13. 



Table 11 . Probe Name Ag2229 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' -ACCAAATTTGGTGAAGGAGATT-3 ' 


58.9 


22 


700 


128 


Probe 


TET-5 ' -CAACAATTCGTGTGATCAAATATAGTCCTG- 
3 1 -TAMRA 


65.5 


30 


722 


129 


Reverse 


5 • -CCATCTTCAAATCCACAATGAA-3 ' 


59.8 


22 


773 


130 



Table_12. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm4184t_ag2229 


tm4184t ag2229 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


1.0 


Pancreas 


0.0 


Renal ca. 786-0 


6.6 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


24.0 


Liver 


0.0 


Brain (whole) 


13.8 


Liver (fetal) 


0.0 


Brain (amygdala) 


19.5 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


4.6 


Lung 


0.0 


Brain (hippocampus) 


100.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


6.6 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


18.2 


Ming ca. (small cell) NCI-H69 


9.4 


Cerebral Cortex 


82.4 


Lung ca. (s.cell var.) SHP-77 


36.3 


Spinal cord 


5.0 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


1.6 


Lung ca. (non-s.cell) NCI-H23 


0.0 
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CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


v^ino ca.* (neuro; met ) 2SK-N- 
AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


0.0 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pi. effusion) MCF-7 


1.6 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. effusion) T47D 


6.4 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 

/ 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


3.3 


Colorectal 


0.0 


Ovarian ca. IGROV-1 


0.0 


Stomach 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


2.1 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


OJii7 \^\^ WCI1 lu lVlOU U1II 

(OD03866) 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


4.2 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M 14 


1.7 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


15.4 


Kidney 


0.0 


Adipose 


0.0 


Table 13. Panel CNS neurodegeneration vl.O 


Tissue Name 


Relative 
£xpression(%) 


Tissue Name 


Relative 
Eipression(%) 


tm7007t_ 
ag2229 al s2 


tm7007t 
ag2229 al s2 


AD 1 Hippo 


0.9 


Control (Path) 3 Temporal Ctx 


2.3 


AD 2 Hippo 


30.7 


Control (Path) 4 Temporal Ctx 


13.8 


AD 3 Hippo 


1.3 


AD 1 Occipital Ctx 


4.3 


AD 4 Hippo 


1.5 


AD 2 Occipital Ctx (Missing) 


1.2 


AD 5 hippo 


19.4 


AD 3 Occipital Ctx 


1.2 


AD 6 Hippo 


17.0 


AD 4 Occipital Ctx 


5.5 


Control 2 Hippo 


18.4 


AD 5 Occipital Ctx 


1.8 


Control 4 Hippo 


1.4 


AD 6 Occipital Ctx 


17.5 


Control (Path) 3 Hippo 


0.6 


Control 1 Occipital Ctx 


0.0 
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AD 1 Temporal Ctx 


3.5 


Control 2 Occipital Ctx 


41.5 1 


AD 2 Temporal Ctx 


10.2 


Control 3 Occipital Ctx 


3.5 


AD 3 Temporal Ctx 


0.8 


Control 4 Occipital Ctx 


1.9 


AD 4 Temporal Ctx 


3.3 


Control (Path) 1 Occipital Ctx 


100*0 


AD 5 Inf Temporal Ctx 


10.1 


Control (Path) 2 Occipital Ctx 


3.1 


AD 5 SupTemporal Ctx 


2.8 


Control (Path) 3 Occipital Ctx 


0.9 


AD 6 Inf Temporal Ctx 


21.5 


Control (Path) 4 Occipital Ctx 


3.3 


AD 6 Sup Temporal Ctx 


30.3 


Control 1 Parietal Ctx 


1.5 


Control 1 Temporal Ctx 


5.5 


Control 2 Parietal Ctx 


3.5 


Control 2 Temporal Ctx 


22.2 


Control 3 Parietal Ctx 


7.6 


Control 3 Temporal Ctx 


4.5 


Control (Path) 1 Parietal Ctx 


47.8 


Control 4 Temporal Ctx 


2.7 


Control (Path) 2 Parietal Ctx 


11.4 


Control (Path) 1 Temporal Ctx 


29.1 


Control (Path) 3 Parietal Ctx 


1.8 


Control (Path) 2 Temporal Ctx 


15.5 


Control (Path) 4 Parietal Ctx 


30.0 



Panel 1.3D Summary Expression of the NOV1 gene appears to be brain-specific. 
Highest expression is detected in the hippocampus (CT=33) and the cerebral cortex, two 
regions that degenerate in Alzheimer's disease. Thus, this gene would be useful for 
distinguishing brain tissue from non-neural tissue, and may be beneficial as a drug target in 
neurodegenerative disease. Please see Panel_CNS_neurodegeneration for further discussion of 
potential utility in the central nervous system. 

Panel 2D Summary Expression of the NOV1 gene is low/undetectable (Ct values 
>35) in all samples in this panel. (Data not shown.) 

Panel 4D Summary Expression of the NOV1 gene is low/undetectable (Ct values 
>35) in all samples in this panel. (Data not shown.) 

Panel CNS_1 Summary Expression of the NOV1 gene is low/undetectable (Ct values 
>35) in all samples in this panel. (Data not shown.) 

Panel CNS_neurodegeneration_vl.O Summary The NOV1 gene is expressed at low 

but significant levels in the brain, as is seen in Panel 1 .3D, with highest expression in the 

occipital cortex from the brain of a control patient (CT=32.2). Importantly, once the CT values 

are corrected for RNA quality/amount per well, there appears to be a down-regulation in the 

temporal cortex of the Alzheimer's diseased (AD) brain (in 5 of 6 diseased brains), a region 

that is known to undergo severe neurodegeneration. Conversely, in the occipital cortex, where 

neurodegeneration is not observed in AD, this gene does not appear to be differentially 

regulated. Neuropilins act as receptors for semaphorins, which mediate axon repulsion during 

neurodevelopment as well as neuroapoptosis. Thus, the downregulation of the expression of 

this gene may be critically involved in the neurodegeneration seen in Alzheimer's disease. 

Therefore, selective antagonism of this receptor may slow neurodegeneration in this disease or 
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enhance the compensatory synaptogenesis process. Furthermore, the NOV1 gene product may 
be useful in any clinical situation involving neuronal death, such as Parkinson's or 
Huntington's disease, spinocerebellar ataxia, head or spinal cord trauma, or stroke (Zhang et 
a!., Up-regulation of neuropilin-1 in neovasculature after focal cerebral ischemia in the adult 
5 rat J Cereb Blood Flow Metab. 21(5):541-9, 2001; Ziv et al., Semaphorins as mediators of 
neuronal apoptosis. JNeurochem. 73(3):961-71, 1999). 
NOV2: Fibrillin-like protein 

Expression of the NOV2a gene (GMAC022146_A) and variants NOV2b (153568997), 
NOV2c (CG88987-01), NOV2d (CG88987-02), NOV2e (CG88987-03) andNOV2f 

1 0 (CG88987-05) was assessed using the primer-probe sets Ag72, Ag390, Ag67 1 , Ag766, 

Agl21 1, Agl928, Agl938, Ag2233, Ag2241, Ag4154, and Ag4334 described in Tables 1 1- 
24. Please note that not all probe and primer sets match all the sequences. Table 25 provides a 
complete summary of the probe and primer sets that correspond to each sequence, where the 
"X" represents a match between the sequence and the probe and primer set. Results from 

1 5 RTQ-PCR runs are shown in Tables 26-35. 



Table 14 . Probe Name Ag72 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 - CAGCGGAAAGACCCAGCA- 3 1 




18 


64 


131 


Probe 


FAM-5 1 - CGCCCGTTGGGACAGACTCCC - 3 1 -TAMRA 




21 


94 


132 


Reverse 


5 • -GATGTGAACGAGTGTGAGTCCTTC-3 • 




24 


117 


133 



Table 15 . Probe Name Ag390 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' - ACCAATGTCATCGGAGGCTT- 3 1 




20 


175 


134 


Probe 


FAM-5 ' - TCAAAGCCGTCAGCACAGGCACA- 3 ' - 
TAMRA 




23 


199 


135 


Reverse 


5 * - GATGTCCTCGCAGGTCATCAT - 3 ' 




21 


232 


136 



20 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 • - ACTAACGGCGTCTGTGTCAA- 3 ' 


59.4 


20 


37 


137 


Probe 


FAM-5 ' - CCTTTGGCTACAGCCTGGACTTCACT - 3 • - 
TAMRA 


68.6 


26 


86 


138 


Reverse 


5 • - GTCTGTGTCCACACAGTTGATG - 3 ' 


59.1 


22 


114 


139 



Table 17. Probe Name Ag766 



Primers 



Sequences 



TM 



Length 



Start 
Position 



SEQ ID 

NO: 



Forward 5 ' - TGCTACTACCTGCCTGGATATG- 3 • 



59.3 



22 



839 



140 
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Probe 


TET-5 1 -CAAGCCATGTACCTTCCTCTGCAAAA-3 * - 
TAMRA 


68.2 


26 


881 


141 


Reverse 


5 ■ -GACAGCTGCACAGGAAACTG-3 ' 


59.6 


20 


917 


142 


Table 18. Probe Name Agl21 1 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 * -CCCCTTGACATTGATGAGTGT-3 ' 


59.8 


21 


367 


143 


Probe 


FAM-5 1 - AGATCCCCGCCATCTGTGCCAAT - 3 9 - 
TAMRA 


71.7 


23 


392 


144 


Reverse 


5 ' - ACTCCCGATCTGGTTTATGC- 3 • 


59 


20 


422 


145 


Table 19. Probe Name Agl928 


Primer e 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - AATACCGAGGGCTCCTACCT - 3 • 


59.1 


20 


566 


146 


Probe 


FAM-5 • -ACCTGTCCAGCCGGCTACACCCT-3 ' - 
TAMRA 


71.1 


23 


590 


147 


Reverse 


5 1 - CATTCATTGTCATCTCGACACA- 3 ■ 


59.6 


22 


630 


148 


Table 20. Probe Name Agl938 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 • - GCCCTGGCAACTCTAATATTG- 3 ' 


58.7 


21 


941 


149 


Probe 


TET-5 • -CACTGCTACCCTGAACCAGACCATTG-3 • - 
TAMRA 


68.6 


26 


963 


150 


Reverse 


5 ' -ATTCAGACACAGGTTGGTGAAG-3 ■ 


59.1 


22 


1002 


151 


Table 21 


. Probe Name Ag2233 




Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 * - CATGCATTTCTGACCTTGCT- 3 • 


58.9 


20 


101 


152 


Probe 


FAM-5 ' - CCCACTCAAAGCTTTTCAAGGGCTCT - 3 ' - 
TAMRA 


69.4 


26 


124 


153 


Reverse 


5 ' - GTCATGCAGCTTTTGCTCAT- 3 1 


59 


20 


166 


154 


Table 22. Probe Name Ag2241 




Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 - CCACAGTGACTTGCCACATT - 3 ' 


59.6 


20 


9500 


155 


Probe 


TET-5 • - CCCCATTTGGAGAATGCTTTTATATCA - 
3 1 -TAMRA 


65.8 


27 


9S24 


156 


Reverse 


5 • - AGGGCAGGCAG ACTTAACC - 3 • 


59.3 


19 


9580 


157 


Table 23. Probe Name Ag4154 




Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' -CTGTGAGGATATTGACGAATGC-3 • 


59.6 


22 


4867 


158 


Probe 


FAM-5 ' -TCCACACACTCCGGCATCTGTGG-3 1 - 
TAMRA 


71.8 


23 


4889 


159 


Reverse 


5 ' - AGTTCCCCAGGGTGTTGTAG- 3 • 


58.9 


20 


4924 


160 


Table 24 


k Probe Name Ag4334 




Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 1 - CTGTGAGGATATTGACGAATGC-3 1 


59.6 


22 


4407 


161 


Probe 


FAM-5 ' -TCCACACACTCCGGCATCTGTGG-3 1 - 


71.8 


23 


4429 


162 
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TAMRA 










Reverse 


5 ' -TAGTTCCCCAGGGTGTTGTAG-3 ■ 


59 


21 


4464 


163 



Table 25. 





GMAC022146 A 


153568997 


CG88987-01 


CG88987-02 


CG88987-03 


CG88987-05 


Ag72 


X 


X 


X 


X 


X 


X 


Ag390 




X 


X 


X 


X 


X 


Ag671 


X 




X 


X 






Ag766 


X 


X 


X 


X 


X 


X 


Agl2U 


X 


X 


X 


X 


X 


X 


Agl928 












X 


Agl938 


X 


X 


X 1 


X 


X 


X 


Ag2233 


X 


X 


X 








Ag2241 


X 


X 


X 


X 




1 X 


Ag4154 


X 


X 


X 


X 


X 


X 


Ag4334 


X 


X 


X 


X 


X 


X 



Table 26 . Panel 1 



Tissue Name 


Relative Expression(%) 


Relative Expression(%) 


tm407f 


tm486f 


tm208f 


tm362f 


Endothelial cells 


0 


0 


0 


0.1 


Endothelial cells (treated) 


0 


0 


0.1 


0 


Pancreas 


0 


0 


0 


0 


Pancreatic ca. CAP AN 2 


0 


0.8 


0.3 


0 


Adrenal gland 


0 


0 


0.1 


0 


Thyroid 


7.4 


5.1 


4.5 


0 


Salivary gland 


5.9 


1.3 


2.8 


0.3 


Pituitary gland 


0 


0.1 


0 


0 


Brain (fetal) 


100 


60.7 


100 


96.6 


Brain (whole) 


3 


3.6 


0 


0 


Brain (amygdala) 


0.8 


1.1 


0.5 


0.1 


Brain (cerebellum) 


1.4 


0.3 


0.1 


0 


Brain (hippocampus) 


2.8 


1 


0.7 


0.2 


Brain (substantia nigra) 


7.3 


0.9 


0.4 


0 


Brain (thalamus) 


2 


1.1 


0.4 


0.1 


Brain (hypothalamus) 


5.6 


1.7 


2 


0.2 


Spinal cord 


1.2 


1.2 


0.2 


0 


CNS ca. (glio/astro) U87-MG 


0 


0 


0 


0 


CNS ca. (glio/astro) U-l 18-MG 


0 


0.1 


0 


0 


CNS ca. (astro) SW1783 


0 


0.1 


0 


0.1 


CNS ca.* (neuro; met ) SK-N-AS 


0 


0 


0 


0 


CNS ca. (astro) SF-539 


0 


0 


0 


0 


CNS ca. (astro) SNB-75 


0 


0 


0 


0 


CNSca.(glio)SNB-19 


2.7 


2.3 


1.4 


0 


CNSca.(glio)U251 


0 


0.8 


0.5 


0 


CNS ca. (glio) SF-295 


0 


0 


0 


0 


Heart 


0 


0.5 


0.1 


0 
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Skeletal muscle 


0 


0.1 


o 


0.2 


Bone marrow 


0 


o 


o 


o 


Thymus 


1.9 


0 


1.8 


0 


Spleen 


0 


0 


0.3 


o 


Lymph node 


0 


0.1 


0.1 


0 


Colon (ascending) 


0.8 


1.4 


1.5 


0.1 


Stomach 


0 


0.2 


0.1 


o i 


Small intestine 


0 


0.1 


o 


o 


Colon ca. SW480 


0 


2.5 


o 


o 


Colon ca.* (SW480 met)SW620 


0.2 


3 




n 


Colon ca. HT29 


0 


0 


0.1 


o 


Colon ca. HCT-116 


2.7 


6.5 


o 


A 
\j 


Colon ca. CaCo-2 


21.9 


17.4 


7.4 




Colon ca. HCT-15 


2 


1.4 


1 3 


0 1 


Colon ca. HCC-2998 


o 


2.7 


O 4 




Gastric ca.* (liver met) NCI-N87 


91.4 


51.8 


38 4 

JO.t 


inn 


Bladder 


0 


0.5 


0 


n 


Trachea 


0 


1.2 


o 


o 


Kidney 


7.6 


3.1 


3.7 


1 4 


Kidney (fetal) 


46.7 


8.7 


16 S 


A 

V 


Renal ca. 786-0 


0 


0 


o 


0 1 


Renal ca. A498 


0 


o 


n 


A 
U 


Renal ca.RXF393 


0 


o 


o 


A 

\j 


Renal ca. ACHN 


o 


o 


n 


A 


Renal ca. UO-31 


o 


0.1 


O 1 


A 


Renal ca. TK-10 


o 


o 


O 4 


A 

U 


Liver 


0.1 


0.2 


n 


A 


Liver (fetal) 


o 


0.4 


A 7 


ft 
U 


Liver ca. (hepatoblast) HepG2 


14.7 


29.7 




\ \ 

j . i 


Lung 


7.7 


o 


1 4 

i .*t 


14 0 


Lung (fetal) 


81.8 




40 7 




Lung ca. (small cell) LX-1 


1.6 


8.1 


I 
i 


A 


Lung ca. (small cell) NCI-H69 


0 


2.2 


0 ft 


A 


Lung ca. (s.cell var.) SHP-77 


0.3 


1.9 


O 

\j 


A 


Lung ca. (large cell)NCI-H460 


0 


0.1 


o 


0 1 

VJ. 1 


Lung ca. (non-sm. cell) A549 


0.1 


0.1 


0 1 


A 


Lung ca. (non-s.cell) NCI-H23 


0 


2 


o 


A 


Lung ca (non-s.cell) HOP-62 


0 


o 


o 


A 1 


Lung ca. (non-s.cl) NCI-H522 


1.3 


0.7 


0 1 \ 


A 


Lung ca. (squara) SW 900 


0 


1.7 


V.J 


A 


Lung ca. (squam.) NCI-H596 


0 


0.6 




ft 

U 


Mammary gland 


0.2 


2 4 


u.o 


ft 
U 


Breast ca.* (pi. effusion) MCF-7 


0 


0.2 


0.2 


o 


Breast ca.* (pl.ef) MDA-MB-23 1 


0 


0.1 


0 


0 


Breast ca.* (pi. effusion) T47D 


3.6 


5.1 


2.9 


0 
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Breast ca. BT-549 


0 


0.1 


0 


0 


Breast ca. MDA-N 


0 


46.7 


0.6 


0 


Ovary 


0.3 


1.7 


2 


0 


Ovarian ca. OVCAR-3 


7.5 


18.8 


4.9 


0.6 


Ovarian ca. OVCAR-4 


8.8 


5.4 


3.3 


7.4 


Ovarian ca. OVCAR-5 


0 


0.7 


1.3 


0.5 


Ovarian ca. OVCAR-8 


0 


1.4 


0.1 


0 


Ovarian ca. IGROV-1 


0 


1.6 


0.4 


0 


Ovarian ca.* (ascites) SK-OV-3 


0 


0.1 


0.3 


0 


Uterus 


8.5 


2 


5.3 


0.3 


Placenta 


0 


0 


0 


0 


Prostate 


0.3 


0.5 


1.5 


0 


Prostate ca.* (bone met)PC-3 


0 


0.1 


0 


0 


Testis 


6.2 


1.5 


4.2 


0 


Melanoma Hs688(A).T 


0 


0 


0 


0 


Melanoma* (met) Hs688(B).T 


0 


0.2 


0.2 


0 


Melanoma UACC-62 


0 


0 


0 


0 


Melanoma M14 


0 


0.1 


1.7 


0 


Melanoma LOX IMVI 


0 


0 


0.2 


0 


Melanoma* (met) SK-MEL-5 


0 


0.1 


0 


0 


Melanoma SK-MEL-28 


0 


0 


0 


0 


Table 27. Panel 1.1 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


l.ltm808f 
ag671 


l.ltm808f 
ag671 


Adrenal gland 


0.0 


Renal ca.UO-31 


0.0 


Bladder 


0.0 


Renal ca. RXF 393 


0.0 


Brain (amygdala) 


0.0 


Liver 


0.0 


Brain (cerebellum) 


0.0 


Liver (fetal) 


0.0 


Brain (hippocampus) 


0.0 


Liver ca. (hepatoblast) HepG2 


4.3 


Brain (substantia nigra) 


0.5 


Lung 


0.0 


Brain (thalamus) 


0.0 


Lung (fetal) 


70.7 


Cerebral Cortex 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


Brain (fetal) 


100.0 


Lung ca. (large cell)NCI-H460 


0.0 


Brain (whole) 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


CNS ca. (astro) SW1 783 


0.0 


Lung ca. (small cell) LX-1 


0.5 


CNSca. (glio)U251 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


CNS ca. (glio) SF-295 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNSca.(glio)SNB-19 


0.0 


Lung ca. (squam) NCI-H596 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lymph node 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Spleen 


0.0 
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Mammary gland 


0.0 


Thymus 


0.0 


Breast ca. BT-549 


0.0 


Ovary 


0.0 


Breast ca. MDA-N 


0.0 


Ovarian ca. IGROV-l 


0.0 


Breast ca.* (pi. effusion) T47D 


0.2 


Ovarian ca. OVCAR-3 


20.3 


Breast ca.* (pi. effusion) MCF-7 


0.0 


Ovarian ca. OVCAR-4 


4.5. 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Small intestine 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Colon ca. HT29 


0.0 


Pancreas 


0.0 


Colon ca. CaCo-2 


9.9 


Pancreatic ca. CAP AN 2 


0.0 


Colon ca. HCT-15 


0.0 


Pituitary gland 


0.6 


Colon ca. HCT-116 


0.0 


Placenta 


0.0 


Colon ca. HCC-2998 


0.0 


Prostate 


0.0 


Colon ca. SW480 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


Salivary gland 


0.5 


Stomach 


0.0 


Trachea 


0.2 


Gastric ca.* (liver met) NCI-N87 


66.0 


Spinal cord 


0.1 


Heart 


0.0 


Testis 


0.0 


Fetal Skeletal 


1.0 


Thyroid 


4.1 


Skeletal muscle 


0.0 


Uterus 


00 


Endothelial cells 


0.0 


Melanoma M 1 4 


0.0 


Heart (fetal) 


0.0 


Melanoma LOX IMVI 


0.0 


Kidney 


15.3 


Melanoma UACC-62 


0.0 


Kidney (fetal) 


11.5 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 


0.0 


Melanoma* (met) SK-MEL-5 


0 0 


Renal ca. A498 


0.0 


Melanoma Hs688(A).T 


0 0 


Renal ca. ACHN 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Dannl son TV 1 A 

Kenai ca. ik-iu 


0.0 






Table 28. Panel 1.2 












Relative 




Relative 
Expression(% 

) 




Tissue Name 


1.2tm915t 
ac766 


Tissue Name 


1.2tm915t_ 
ag766 




Endothelial cells 


0.0 


Renal ca. 786-0 


0.0 




Heart (fetal) 


0.0 


Renal ca. A498 


0.0 




Pancreas 


0.3 


Renal ca. RXF 393 


0.0 




Pancreatic ca. CAP AN 2 


0.0 


Renal ca. ACHN 


0.0 




Adrenal Gland (new lot*) 


0.0 


Renal ca. UO-31 


0.0 




Thyroid 


9.3 


Renal ca. TK-10 


0.0 




Salivary gland 


6.2 


Liver 


0.5 




Pituitary gland j 


6.7 


Liver ( fetaH 


2.4 




Brain (fetal) 


100.0 


Liver ca ( henatohlasfl HenG2 


6.5 




Brain (whole) 


3.7 


Lung 


3.7 




Brain (amygdala) 


2.2 


Lung (fetal) 


60.3 I 




Brain (cerebellum) 


0.0 


Lung ca. (small cell) LX-1 


3.7 
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Brain (hippocampus) 


5.4 


Lung ca. (small cell) NCI-H69 


0.0 


Brain (thalamus) 


2.1 


Lung ca. (sxell var.) SHP-77 


0.2 


Cerebral Cortex 


2.5 


Lung ca. (large cell)NCI-H460 


0.0 


Spinal cord 


2.0 


Lung ca. (non-sm. <;ell) A549 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.1 


CNS ca. (glio/astro) IM 18-MG 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca. (non-s.cl) NCI-H522 


1.2 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lung ca. (squam) SW 900 


0.3 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Mammary gland 


2.3 


CNSca. (glio)SNB-19 


0.6 


Breast ca.* (pi. effusion) MCF-7 


0.0 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pi. effusion) T47D 


2.0 


Heart 


1.2 


Breast ca. BT-549 


0.0 


Skeletal Muscle (new lot*) 


0.6 


Breast ca. MDA-N 


0.0 


Bone marrow 


0.0 


Ovary 


0.5 


Thymus 


0.6 


Ovarian ca. OVCAR-3 


11.2 


Spleen 


0.0 


Ovarian ca. OVCAR-4 


6.2 


Lymph node 


0.0 


Ovarian ca. OVCAR-5 


0.1 


Colorectal 


0.0 


Ovarian ca. OVCAR-8 


0.2 


Stomach 


0.1 


Ovarian ca. IGROV-1 


1.0 


Small intestine 


0.3 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Colon ca. SW480 


0.6 


Uterus 


0.0 


Colon ca.* (SW480 met)SW620 


1.3 


Placenta 


0.0 


Colon ca. HT29 


0.0 


Prostate 


3.1 


Colon ca. HCT-116 


1.6 


Prostate ca.* (bone met)PC-3 


0.0 


colon ca. CaCo-2 


7.6 


Testis 


3.8 


83219 CC Well to Mod Diff 
(OD03866) 


0.0 


Melanoma Hs688(A).T 


0.0 


Colon ca. HCC-2998 


0.7 


Melanoma* (met) Hs688(B).T 


0.0 


Gastric ca.* (liver met) NCI-N87 


50.7 


Melanoma UACC-62 


0.0 


Bladder 


0.0 


Melanoma M14 


0.0 


Trachea 


2.5 


Melanoma LOX IMVI 


0.0 


Kidney 


9.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney (fetal) 


29.3 






Table 29. Panel 1.3D 








Relative Expression(%) 


Relative 
Expression(%) 


Tissue Name 




1 JDtm2819f ag 
1211 


UDtm2843f ag 
1211 


Udtm4344f_ 
ag2233 


Liver adenocarcinoma 


30.6 


39.0 


14.2 


Pancreas 


0.0 


0.4 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


0.0 


0.0 


Adrenal gland 


0.7 


0.0 


0.0 


Thyroid 


2.8 


5.7 


4.4 


Salivary gland 


0.7 


2.7 


1.3 
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Pituitary gland 


4.2 


4.2 


0.0 


Brain (fetal) 


47.6 


49.7 


100.0 


Brain (whole) 


1.5 


0.7 


2.2 


Brain (amygdala) 


0.6 


2.3 


0.8 


Brain (cerebellum) 


0.0 


0.0 


0.0 


Brain (hippocampus) 


4.1 


4.0 


3.2 


Brain (substantia nigra) 


1.2 


1.2 


0.9 


Brain (thalamus) 


2.0 


3.1 


1.7 


Cerebral Cortex 


8.1 


5.6 


4.1 


Spinal cord 


1.0 


1.2 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


0.3 


0.8 


CNS ca. (astro) SW 1 783 


0.0 


0.0 


0.0 


CNS ca* (neuro; met ) SK-N-AS 


0.0 


0.0 


0.0 


CNS ca. (astro) SF-539 


0.0 


0.0 


0.0 


CNS ca. (astro) SNB-75 


2.2 


0.6 


0.0 


CNS ca. (glio) SNB-19 


0.1 


0.4 


1.2 


CNS ca. (glio)U251 


0.7 


0.0 


0.0 


CNS ca. (glio) SF-295 


0.0 


0.0 


0.0 


Heart (fetal) 


2.7 


2.6 


0.0 


Heart 


0.0 


0.8 


0.0 


Fetal Skeletal 


79.6 


100.0 


24.5 


Skeletal muscle 


0.5 


2.5 


0.0 


Bone marrow 


0.0 


0.0 


0.0 


Thymus 


2.2 


0.0 


1.5 


Spleen 


0.0 


0.0 


0.8 


Lymph node 


0.0 


0.0 


0.0 


Colorectal 


! 0.0 


0.2 


0.9 


Stomach 


0.0 


0.0 


0.0 I 


Small intestine 


0.0 


0.5 


0.0 


Colon ca. SW480 


0.3 


1.9 


4.7 


Colon ca.* (SW480 met)SW620 


0.2 


0.0 




Colon ca. HT29 


0.0 


0.0 


1.7 


Colon ca. HCT-116 


1.6 


1.3 


2.1 


Colon ca. CaCo-2 


15.1 


12.8 


11.5 


83219 CC Well to Mod Diff (OD03866} 


0.0 


0.0 


0.0 


Colon ca.HCC-2998 


0.3 


0.2 


2.0 


Gastric ca.* (liver met) NCI-N87 


94.6 


93.3 


53.6 


Bladder 


0.0 


0.0 


0.0 


Trachea 


2.9 


2.0 


12.0 


Kidney 


2.9 


4.4 


4.1 


Kidney (fetal) 


10.2 


11.7 


6.2 


Renal ca. 786-0 


0.0 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 


0.0 


Renal ca. RXF 393 


0.0 


0.0 


0.0 
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Renal ca. ACHN 


0.0 


0.2 


0.0 


Renal ca. UO-31 


0.0 


0.0 


0.0 


Renal ca. TK-10 


0.0 


0.0 


0.0 


Liver 


0.0 


0.0 


0.0 


Liver (fetal) 


1.4 


1.8 


0.3 


Liver ca. (hepatoblast) HepG2 


12.2 


4.8 


9.5 


Lung 


6.7 


1.8 


5.1 


Lung (fetal) 


100.0 


92.0 


25.5 


Lung ca. (small cell) LX-1 


1.5 


2.6 


0.9 


Lung ca. (small cell) NCI-H69 


0.0 


0.0 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


0.3 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


0.0 


0.0 


Lung ca. (non-sm. cell) A549 


0.6 


0.0 


0.0 


Lung ca. (non-s.cell) NCI-H23 


I 1.0 


0.0 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


0.5 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.3 


0.2 


0.0 


Lung ca. (squam.) SW 900 


0.3 


0.6 


1.8 


Lung ca. (squam.) NCI-H596 


0.0 


0.0 


0.0 


Mammary §land 


4.1 


2.6 


0.8 


Breast ca.* (pi. effusion) MCF-7 


0.0 


0.0 


0.0 


Breast ca.* (pl.ef) MDA-MB-23 1 


0.0 


0.0 


0.0 


Breast ca * (pi. effusion) T47D 


1.5 


0.7 


1.5 


Breast ca. BT-549 


0.0 


0.0 


1.6 


Breast ca. MDA-N 


0.0 


0.0 


0.0 


Ovary 


1.4 


4.6 


1.7 


Ovarian ca. OVCAR-3 


15.3 


12.9 


7.9 


Ovarian ca. OVCAR-4 


0.5 


0.8 


0.9 


Ovarian ca. OVCAR-5 


0.0 


0.0 


0.7 


Ovarian ca. OVCAR-8 


0.4 


0.4 


0.0 


Ovarian ca. IGROV-1 


0.3 


0.4 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


0.0 


0.0 


Uterus 


0.0 


0.2 


0.0 


Placenta 


0.0 


0.0 


0.0 


Prostate 


0.0 


0.3 


0.0 


Prostate ca * (bone met)PC-3 


0.0 


0.0 


0.0 


Testis 


1.2 


0.8 


1.7 


Melanoma Hs688(A).T 


0.0 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


0.0 


Melanoma Ml 4 


0.0 


0.0 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


0.0 


Adipose 


0.4 


0.4 


0.0 



Table 30 . Panel General screening panel v 1.4 
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Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


Relative 
Expression(%) 


1 4x4tm7291f 
agl928 a2 


Lutein / J IOI 

ag4154 


l.HXH I III IV IVM 

ae4334 b2 


D6005-01 Human adipose 


0.0 


0.0 


0.1 


112193 Metastatic melanoma 


0.0 


0.0 


0.0 


112192 Metastatic melanoma 


0.0 


0.0 


0.0 


95280 Epidermis (metastatic melanoma) 


0.0 


0.0 


0.0 


95279 Epidermis (metastatic melanoma) 


0.0 


0.0 


0.0 


Melanoma (met)_SK-MEL-5 


0.0 


0.0 


0.0 


112196 Tongue (oncology) 


0.0 


0.0 


0.0 


113461 Testis Pool 


0.0 


0.7 


0.3 


Prostate ca.(bone met) PC-3 


0.0 


0.0 


0.0 


113455 Prostate Pool 


0.0 


0.3 


0.5 


103396 Placenta 


0.0 


0.3 


0.1 


113463 Uterus Pool 


0.0 


0.0 


0.0 


Ovarian carcinoma OVCAR-3 


15.8 


8.0 


6.9 


Ovarian carcinoma(ascites) SK-OV-3 


0.0 


0.0 


0.0 


95297 Adenocarcinoma (ovary) 


3.9 


3.0 


2.2 


Ovarian carcinoma OVCAR-5 


0.0 


0.7 


0.9 


Ovarian carcinoma IGROV-1 


0.0 


1.3 


0.5 


Ovarian carcinoma OVCAR-8 


0.0 


0.2 


0.1 


103368 Ovary 


0.0 


0.1 


1 0.1 


MCF7 breast carcinoma(pleural effusion) 


0.0 


0.1 


0.2 


Breast ca. (pleural effusion) MDA-MB-231 


0.0 


0.0 


0.1 


112189 ductal cell carcinoma(breast) 


0.0 


0.0 


0.0 


Breast ca. (pleural effusion) T47D 


2.3 


1.8 


1.5 


Breast carcinoma MDA-N 


0.0 


0.0 


0.0 


113452 Breast Pool 


0.0 


0.7 


0.4 


103398 Trachea 


0.0 


3.9 


2.1 


112354 lung 


0.0 


0.1 


0.2 


103374 Fetal Lung 


29.0 


44.1 


44.5 


9492 1 Small cell carcinoma of the lung 


0.0 


1 0.0 


0.0 


Lung ca.(small cell) LX-1 


0.0 


6.0 


4.3 


94919 Small cell carcinoma of the lung 


6.0 


5.6 


3.9 


Lung ca.(sxell var.) SHP-77 


0.0 


0.4 


0.5 


95268 Lung (Large cell carcinoma) 


0.0 


0.0 


0.0 


94920 Small cell carcinoma of the lung 


0.0 


0.0 


0.0 


Lung ca^non-s.cell) NCI-H23 


0.0 


1.0 


0.7 


Lung ca.darge cell) NCI-H460 


0.0 


0.0 


0.0 


Lung ca.(non-sxell) HOP-62 


0.0 


0.0 


0.0 


Lung ca.(non-s.cl) NCI-H522 


0.0 


0.5 


0.9 


103392 Liver 


0.0 


0.0 


0.0 


103393 Fetal Liver 


0.0 


1.6 


1.6 


Liver ca.(hepatoblast) HepG2 


13.2 


7.3 


4.2 


113465 Kidney Pool 


0.0 


0.1 


0.1 
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103373 Fetal Kidney 


9.4 


33.2 


7S A 


Renal ca. 786-0 


0.0 


0.0 


v.v 


112188 renal cell carcinoma 


0.0 


0.0 


0 0 

v.v 


Renal ca. ACHN 


0.0 


0.0 


0 0 

v.v 


112190 Renal cell carcinoma 


0.0 


0.0 


0 0 

v.v 


Renal ca. TK-10 


5.1 


2.8 


1 T 

I .J 


Bladder 


0.0 


03 


n 7 


Gastric ca.(liver met) NCI-N87 


28.8 


83 5 


OU.J 


112197 Stomach 


3.6 


4.7 


3 0 

J.V 


94938 Colon Adenocarcinoma 


0.0 


00 

v.v 


0 0 

v.v 


Colon ca. SW480 


1.2 


8.8 


1 7 

j. / 


Colon ca.(SW480 met) SW620 


0.0 


2.6 


0 Q 


Colon ca. HT29 


0.0 


0.0 


A 0 
v.v 


Colon ca. HCT-116 


2.3 


4.0 


d d 


Colon ca. CaCo-2 


23.0 


17 7 


1 1 7 
11./ 


83219 CCWelltoModDiff(OD03866) 


0.0 


0 0 

V.V 


a a 

v.v 


94936 Colon Adenocarcinoma 


0.0 


0 6 

V.V 


A 1 

v. 1 


94930 Colon 


0.0 


00 


A A 
U.U 


94935 Colon Adenocarcinoma 


0.0 


0.0 


A A 
U.U 


113468 Colon Pool 


0.0 


00 

v.v 


A 1 

U. 1 


113457 Small Intestine Pool 


0.0 


04 

v.^ 


A 1 

V. 1 


113460 Stomach Pool 


0.0 


1 6 

1 .V 


A 7 

v. / 


1 13467 Bone Marrow Pool 


0.0 


V.V 


A A 
U.U 


103371 Fetal Heart 


0.0 


0 0 


A 7 

v. / 


113451 Heart Pool 


0.0 


03 


A 1 

V. 1 1 


113466 Lymph Node Pool 


0.0 


0 7 


A A 


103372 Fetal Skeletal Muscle 


2.7 


6.8 


J.U 


1 1 3456 Skeletal Muscle Pool 


0.0 


0 Q 


A 1 
U. 1 


113459 Spleen Pool 


0.0 


0 0 

V.V 


A 1 
U. 1 


113462 Thymus Pool 


0.0 


2 7 


1 c 
1.3 


CNS ca. (glio/astro) U87-MG 


0.0 


0 0 

v.v 


A A i 
U.U 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


0 0 

V.V 


A A 
U.U 


CNS ca. (neuro;met) SK-N-AS 


0.0 


00 

V.V 


A A 

U.U | 


95264 Brain astrocytoma 


0.0 


00 

v.v 


A A 


CNS ca. (astro) SNB-75 


0.0 


0 0 
v.v 


A A 
U.U 


CNSca.(glio) SNB-19 


0.0 


1 1 

1.1 


A A 


CNS ca. (glio) SF-295 


0.0 


O 1 

V. 1 


A A 
U.U 


113447 Brain (Amygdala) Pool 


0.0 


0 1 

V.J 


A ^ 
U.J 


103382 Brain (cerebellum) 


0.0 


0 6 

v.v 


A A 
U.O 


64019-1 brain(fetal) 


100.0 


inn n 


1 nn n 

1UU.U 


113448 Brain (Hippocampus) Pool 


0.0 


i i 
i . i 


A 7 

u.z 


113464 Cerebral Cortex Pool 


0.0 


A ^ 

V.J 


A < 

U.j 


1 13449 Brain (Substantia nigra) Pool 


0.0 


0.6 


0.3 


113450 Brain (Thalamus) Pool 


0.0 


0.2 


0.7 


103384 Brain (whole) 


0.0 


1.6 


3.3 
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113458 Spinal Cord Pool 


0.0 


0.9 


0.5 


103375 Adrenal Gland 


0.0 


0.0 


0.0 


113454 Pituitary gland Pool 


0.0 


0.2 


1.1 


103397 Salivary Gland 


0.0 


2.6 


0.8 


103369 Thyroid (female) 


2.2 


7.7 


4.2 


Pancreatic ca. CAPAN2 


0.0 


0.4 


0.3 


113453 Pancreas Pool 


0.0 


1.2 


0.1 


Table 31. Panel 2.2 


Tissue Name 


Keiaiive 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


3R2241 a2 


2.2x4tm6426t 
3R2241 a2 


Normal Colon GENPAK 061003 


0.0 


83793 KidnevNAT ( 0004348^ 


0.0 


97759 Colon cancer (OD06064) 


3.1 


000*20 ITi/lnAlr tvtnlifttinnf _______ 

VByjo Kianey malignant cancer 
(OD06204B) 


1.9 


97760 Colon cancer NAT 
(OD06064) 


0.0 


QQQ'IQ ITi/^nAu nnrm^l iAin/>anf 

7oyj7 ivianey norrnai adjacent 
tissue (OD06204E) 


0.0 


97778 Colon cancer (OD06159) 


0.0 


85973 Kidney Cancer (OD04450- 

QD 


0.0 


97779 Colon cancer NAT 
(OD06159) 


0.0 


85974 Kidnev NAT f OD04450-03} 


2.0 


98861 Colon cancer (OD06297-04) 


0.0 


Kidney Cancer Clontech 8120613 


0.0 


98862 Colon cancer NAT 
(OD06297-015) 


0.0 


Kidney NAT Clontech 8 1 20614 


0.0 


83237 CC Gr.2 ascend colon 
(OD0392H 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


83238 CC NAT (OD0392H 


0.0 


Kidney NAT Clontech 9010321 


1.4 


97766 Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer Clontech 8120607 


0.0 


97767 Lung NAT (OD06104) 


3.6 


Kidney NAT Clontech 8120608 


0.0 


fOD04451-0n 


0.0 


Normal Uterus GENPAK 061018 


0.0 


87473 Lunp NAT fOD04451-02^ 


0.0 


Uterus Cancer GENPAK 06401 1 


0.0 


Normal Prostate Plonferh A 4- 

6546-1 (8090438) 


0.0 


iNormai 1 nyroia uiontecn A+ 
6570-1 (7080817) 


0.0 


84 140 Prostate Cancer COD044 10) 


0.0 


Thyroid Cancer GENPAK 064010 


0.0 


84 1 4 1 Prostate NAT f OD044 1 0} 


0.0 


Thyroid Cancer INVITROGEN 
A302152 


0.0 


iNormai vjvary K.es. oen. 


A A 
0.0 


Thyroid NAT INVITROGEN 
A302I53 


0.0 


98863 Ovarian cancer (OD06283- 
03) 


0.0 


Normal Breast GENPAK 061019 


0.0 


98865 Ovarian cancer 
NAT/fallopian tube (OD06283-07) 


0.0 


84877 Breast Cancer fOD045661 


0.0 


Ovarian Cancer GENPAK 064008 


0.0 


Breast Cancer Res. Gen. 1024 


0.0 


97773 Ovarian cancer (OD06145) 


0.0 


85975 Breast Cancer (OD04590- 
01) 


0.0 


97775 Ovarian cancer NAT 
(OD06145) 


0.0 


85976 Breast Cancer Mets 
(OD04590-03) 


0.0 


98853 Ovarian cancer (OD06455- 
03) 


0.0 


87070 Breast Cancer Metastasis 
fOD04655-05^ 


0.0 


98854 Ovarian NAT (OD06455- 
07) Fallopian tube 


0.0 


GENPAK Breast Cancer 064006 


0.0 
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Normal Lung GENPAK 061010 


0.0 


Breast Cancer Clontech 9100266 


0.0 


92337 Invasive poor diff. lung 
adeno(ODO4945-01 


0.0 


Breast NAT Clontech 9100265 


0.0 


92338 Lung NAT (ODO4945-03) 


0.0 


Breast Cancer INVITROGEN 
A209073 


0.0 


84136 Lung Malignant Cancer 
(OD03126) 


0.0 


Breast NAT INVITROGEN 
A2090734 


0.0 


84137 Lune NAT fOD03 12tt 


0.0 


97763 Breast cancer (OD06083) 


0.0 


90372 Lung Cancer (OD05014A) 


0.0 


97764 Breast cancer node 
metastasis (OD06083) 


0.0 


90373 Lung NAT (OD05014B) 


0.0 


Normal Liver GENPAK 061009 


1.8 


97761 Lung cancer (OD06081) 


0.0 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


97762 Lung cancer NAT 
(OD06081) 


0.0 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


85950 Lune Cancer fOD04237-0n 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


4.0 


85970 Lune NAT (OD04237-02) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


0.0 


83256 Liver NAT fODO4310} 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


84139 Melanoma Mets to Lune 
iOD04321) 


0.0 


Liver Cancer GENPAK 064003 


0.0 


84138 Lune NAT (OD0432H 


0.0 


Normal Bladder GENPAK 061001 


0.0 


Normal Kidney GENPAK 061008 


0.0 


Bladder Cancer Research Genetics 
RNA 1023 


0.0 


83786 Kidnev Ca. Nuclear erade 2 
rOD04338) 


0.0 


Bladder Cancer INVITROGEN 
A302173 


0.0 


83787 Kidnev NAT <OD04338} 


0.0 


Normal Stomach GENPAK 
061017 


30.4 


837 88 Kidnev Ca Nuclear grade 
1/2 fOD04339^ 


100.0 


Gastric Cancer Clontech 9060397 


0.0 


83789 Kidnev NAT (OD04339) 


0.0 


NAT Stomach Clontech 9060396 


0.0 


83790 Kidnev Ca. Clear cell tvpe 
fOD04340^ 


0.0 


Gastric Cancer Clontech 9060395 


0.0 


83791 Kidnev NAT (OD043401 


0.0 


NAT Stomach Clontech 9060394 


0.0 


83792 Kidnev Ca. Nuclear erade 3 
(OD04348) 


0.0 


Gastric Cancer GENPAK 064005 


0.0 


Table 32. Panel 2D 


Tissue Name 


Relative Expression(%) 


2Dtm2820f 
agl211 


2Dtm2841f 
agl211 ~ 


Normal Colon GENPAK 061003 


0.5 


0.0 


83219 CC Well to Mod Diff (OD038661 


0.0 


0.1 


83220 CC NAT fOD03866> 


0.0 


0.3 


83221 CC Gr.2 rectosigmoid (OD03868) 


0.0 


0.0 


83222 CC NAT tOD03868> 


0.0 


0.0 


83235 CC Mod Diff(ODO39201 


0.0 


0.0 


83236 CC NAT (ODO3920^ 


0.1 


0.0 


83237 CC Gr.2 ascend colon iOD03921) 


0.0 


0.3 


83238 CC NAT (OD03921> 


0.0 


0.3 
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83241 CC from Partial Hecatectomv (ODO4309} 


0.2 


0.0 


83242 Liver NAT fODO43091 


0.0 


0.0 


87472 Colon mets to lune {OD04451-0H 


0.0 


0.0 


87473 Lune NAT fOD04451-02) 


0.4 


0.2 


Normal Prostate Clontech A+ 6546-1 


3.3 


4.5 


84140 Prostate Cancer fOD04410) 


0.4 


0.6 


84141 Prostate NAT (OD044KN 

.. - 1 1 — *t „ & _ _ 


1.2 


0.6 


87073 Prostate Cancer (OD04720-01> 


2.1 


3.5 


87074 Prostate NAT fOD04720-02^ 


3.4 


6.0 


Normal Lung GENPAK 061010 


10.8 


10 9 


83239 Lunc Met to Muscle (OD04286) 


0.0 


0.3 


83240 Muscle NAT (OD04286* 


0.0 


0.5 


84136 Lunp Malipnant Cancer COD03126} 


1.0 


0.9 


84 1 37 Lune NAT f OD03 1 26} 


6,1 


5.9 


84871 Lunp Cancer (OD04404^ 


1.4 


0 6 

v.v 


84872 Lunp NAT (OD04404) 


3.2 


6 7 

V. / 


84875 Lunp Cancer (OD04565) 


0.0 


0 0 


84876 Lune NAT (OD04565) 


4.9 


4 0 


85950 Lung Cancer (OD04237-0H 


12.8 


20 9 


85970 Lune NAT COD04237-02} 


5.9 


4.8 


83255 Ocular Mel Met to Liver fODO4310^ 


0.0 


00 

V.V 


83256 Liver NAT (ODO4310> 


0.0 


0.0 


84139 Melanoma Mets to Lunc (OD0432H 


0.0 


0.2 


84138 Lunp NAT iOD04321) 


2.9 




Normal Kidney GENPAK 061008 


6.3 


X 6 


83786 Kidnev Ca, Nuclear prade 2 (OD04338* 


0.0 


0 0 

V.v 


83787 Kidnev NAT (OD04338} 


3.3 




83788 Kidnev Ca Nuclear prade 1/2 fOD04339> 


0.0 


0 0 

v.v 


83789 Kidnev NAT fOD04339^ 


4 0 

*T. V 


J-Z 


83790 Kidnev Ca. Clear cell tvpe f OD04340* 


0.2 


0 0 


83791 Kidnev NAT rOD04340^ 


66 




83792 Kidnev Ca. Nuclear erade 3 fOD04348) 


00 


O 0 

• v.v 


83793 Kidnev NAT (OD04348) 


3.4 


2 1 

Z. I 


87474 Kidnev Cancer fOD04622-0n 


0.0 


0 0 


87475 Kidnev NAT fOD04622-03^ 


0.9 


1.2 


85973 Kidnev Cancer fOD04450-0n 


0.0 


0.2 


85974 Kidnev NAT f OD04450-03} 

= — r J- m 


7.9 


5.4 


Kidney Cancer Clontech 8120607 


0.0 


0.0 


Kidney NAT Clontech 8 120608 


2.3 


1.5 


Kidney Cancer Clontech 8120613 


100.0 


100.0 


Kidney NAT Clontech 8120614 


4.2 


8.1 


Kidney Cancer Clontech 9010320 


0.0 


0.0 


Kidney NAT Clontech 9010321 


3.0 


1.0 


Normal Uterus GENPAK 061018 


0.0 


0.0 


Uterus Cancer GENPAK 06401 1 


0.4 


0.0 
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Normal Thyroid Clontech A+ 6570-1 


7.1 


7.0 


Thyroid Cancer GENPAK 064010 


19.3 


19.2 


Thyroid Cancer INVITROGEN A302152 


5.9 


4.5 


Thyroid NAT INVITROGEN A302153 


! 5.8 


3.6 


Normal Breast GENPAK 061019 


2.1 


1.6 


84877 Breast Cancer (OD04566) 


0.5 


0.8 


85975 Breast Cancer (OD04590-0n 


0.2 


0.0 


85976 Breast Cancer Mets fOD04590-03) 


0.2 


0.0 


87070 Breast Cancer Metastasis fOD04655-05) 


1.0 


1.1 


GENPAK Breast Cancer 064006 


0.4 


0.5 


Breast Cancer Res. Gen. 1024 


2.0 


3.1 


Breast Cancer Clontech 9100266 


0.7 


1.0 


Breast NAT Clontech 9100265 


0.6 


0.3 


Breast Cancer INVITROGEN A209073 


1.1 


0.9 


Breast NAT INVITROGEN A2090734 


0.8 


! 0.5 


Normal Liver GENPAK 061009 


0.0 


0.3 


Liver Cancer GENPAK 064003 


7.3 


8.1 


Liver Cancer Research Genetics RNA 1025 


0.0 


0.3 


Liver Cancer Research Genetics RNA 1026 


0.4 


0.6 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


0.0 


0.0 


Paired Liver Tissue Research Genetics RNA 6004-N 


0.1 


0.0 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


0.2 


0.7 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.2 


0.0 


Normal Bladder GENPAK 061001 


0.1 


0.2 


Bladder Cancer Research Genetics RNA 1023 


0.1 


0.0 


Bladder Cancer INVITROGEN A302 173 


2.0 


1.0 


8707 1 Bladder Cancer fOD047 18-011 • 


0.0 


0.0 


87072 Bladder Normal Adjacent fOD047 18-03) 


0.0 


0.0 


Normal Ovary Res. Gen. 


0.9 


2.1 


Ovarian Cancer GENPAK 064008 


7.5 


8.1 


87492 Ovarv Cancer JOD04768-07) 


o:6 


0.3 


87493 Ovarv NAT (OD0476R-OR) 


0.0 


0.0 


Normal Stomach GENPAK 061017 


0.0 


0.0 


Gastric Cancer Clontech 9060358 


0.1 


0.3 


NAT Stomach Clontech 9060359 


0.0 


0.2 


Gastric Cancer Clontech 9060395 


0.0 


0.2 


NAT Stomach Clontech 9060394 


0.2 


0.0 


Gastric Cancer Clontech 9060397 


0.1 


0.2 


NAT Stomach Clontech 9060396 


0.2 


0.0 


Gastric Cancer GENPAK 064005 


0.1 


0.0 


Table 33. Panel 4D 




Relative 
Expression(%) 


Relative 
Expression(%) 


Tissue Name 


4dz4tm4491t 
ag!938 


4dx4tm4230f 
ag2233 b2 
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93768 Secondary Thl anti-CD28/anti-CD3 


0.0 


0.0 


93769 Secondary Th2 anti-CD28/anti-CD3 


0.0 


0.0 


93770_Secondary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93573 Secondary Thl resting day 4-6 in IL-2 


0.0 


0.0 


93572 Secondary Th2 resting day 4-6 in IL-2 


0.0 


0.0 


93571 Secondary Trl resting day 4-6 in IL-2 

— — £ — ! P ^ / 


00 


0.0 


93568 primary Thl anti-CD28/anti-CD3 


0.0 


0.0 


93569 primary Th2 anti-CD28/anti-CD3 


0.0 


00 

v.v 


93570_primary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93565 primary Thl resting dy 4-6 in IL-2 


0.0 


0.0 


93566_primary Th2 resting dy 4-6 in IL-2 


0.0 


0.0 


93567_primary Trl resting dy 4-6 in IL-2 


0.0 


00 

v.v 


93351 CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0 0 

v.v 


93352 CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


00 

v.v 


0 0 

V.V 


93251 CD8 Lymphocytes anti-CD28/anti-CD3 


0.0 


00 

v.v 


93353 chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


0.0 


0.0 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


0.0 


00 

v.v 


93354 CD4 none 


0.0 


0.0 


93252 Secondary Thl/Th2/Trl anti-CD95 CHI 1 


0.0 


0.0 


93103 LAK cells resting 


0.0 


0.0 


93788 LAK cells IL-2 


0.0 


0.0 


93787 LAK cells IL-2+IL-12 


0.0 


0 0 

V.v 


93789 LAK cells IL-2+IFN gamma 


0.0 


00 

v.v 


93790 LAK cells IL-2+IL-18 


0.0 


0 0 

v.v 


93104 LAK cells PMA/ionomycin and IL-18 


0.0 


00 
v.v 


93578 NK Cells IL-2 resting 


0.0 


00 

v.v 


93109 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


00 

v.v 


93 1 10 Mixed Lymphocyte Reaction Two Way MLR 


00 


00 

V.V 


93 1 1 1 Mixed Lymphocyte Reaction Two Way MLR 


V.V 


o n 


93112 Mononuclear Cells (PBMCs) resting 


0 0 


0 0 
u.v 


93113 Mononuclear Cells (PBMCs) PWM 


0.0 


00 

v.v 


93114 Mononuclear Cells (PBMCs) PHA-L 


00 

v.v 


0 0 
v.v 


93249_Ramos (B cell) none 


0.0 


00 

V.V 


93250 Ramos (B cell) ionomvcin 


0.0 


00 

v.V 


93349 B lymphocytes PWM 


0.0 


00 

v.v 


93350 B lymphoytes CD40L and IL-4 


0.0 


00 

v.v 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


00 

v.v 


00 

v.v 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


0.0 


00 

v.V 


93356 Dendritic Cells none 


0.0 


00 

v.v 


93355 Dendritic Cells LPS 100 ng/ml 


0.0 


00 

v.v 


93775 Dendritic Cells anti-CD40 


00 

v.v 


00 

v.v 


93774 Monocytes resting 


00 

v.v 


0 0 
v.v 


93776 Monocytes LPS 50 ng/ml 


0.0 


0.0 


93581 Macrophages resting 


0.0 


0.0 


93582_Macrophages LPS 100 ng/ml 


0.0 


0.0 
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93098 HUVEC (Endothelial) none 


0 0 

U.U 


ft ft 

u.u 


93099 HUVEC (Endothelial) starved 


ft ft 

u.u 


ft ft 
u.u 


93100 HUVEC (Endothelial) IL-lb 


ft ft 

U.U 


ft ft 
u.u 


93779 HUVEC (Endothelial) IFN gamma 


ft ft 


ft ft 

u.u 


93 102 HUVEC (Endothelial) TNF alpha + IFN gamma 


ft ft 


ft ft 
u.u 


93101 HUVEC (Endothelial) TNF alpha + IL4 


00 


ft ft 

u.u 


93781 HUVEC (Endothelial) IL-11 


0.0 


62.8 


93583 Lung Microvascular Endothelial Cells none 


0.0 


0.0 


93584 Lung Microvascular Endothelial Cells TNFa (4 ng/ml) and 
ILlb(lng/ml) 


0.0 


0.0 


92662 Microvascular Dermal endothelium none 


0.0 


0.0 


92663_Microsvasular Dermal endothelium TNFa (4 ng/ml) and ILlb 
(1 ng/ml) 


ft ft 

u.u 


ft ft 

U.U 


93773 Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) ** 


ft ft 
u.u 


ft ft 
U.U 


93347 Small Airway Epithelium none 


ft ft 

U.U 


ft ft 

u.u 


93348 Small Airwav Eoithelium TNFa (4 ne/mH and II lh (\ no/mH 


ft ft 

U.U 


A fi 
U.U 


92668 Coronery Artery SMC resting 


ft ft 

U.U 


ft ft 
u.u 


92669 Coronery Artery SMC TNFa (4 ne/mD and ILlb (\ nvlmW 


ft ft 

U.U 


A ft 

u.u 


93107 astrocytes resting 


ft ft 
u.u 


ft ft 

u.u 


93108 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


O.J 


ft ft 

u.u 


92666 KU-8 12 (Basophil) resting 


ft ft 


ft ft 

u.u 


92667 KU-8 12 (Basophil) PMA/ionoycin 


ft ft 

u.u 


ft ft 

u.u 


93579 CCD1106(Keratinocytes) none 


ft ft 
u.u 


ft ft 

u.u 


93580 CCD1 106 (Keratinocytes) TNFa and IFNg ** 


ft ft 
u.u 


ft ft 

u.u 


93791 Liver Cirrhosis 


ft ft 
u.u 


HUM 


93792 Lupus Kidney 

— r w w / _ 


ft ft 
u.u 


A A 

u.u 


93577 NCI-H292 


ft ft 
u.u 


ft ft 

u.u 


93358 NCI-H292 IL-4 


ft ft 
u.u 


ft ft 

j u.u 


93360 NCI-H292 IL-9 


ft ft 
u.u 


ft ft 

u.u 


93359 NCI-H292 IL-13 


ft ft 

u.u 


ft ft 

u.u 


93357 NCI-H292 IFN gamma 


ft ft 
u.u 


A A 

u.u 


93777 HPAEC - 


ft ft 
u.u 


ft ft 

u.u 


93778 HPAEC IL-1 beta/TNA alpha 


0.0 


0.0 


93254 Normal Human Lung Fibroblast none 


0.0 


0.0 


yj25i_Normal Human Lung Fibroblast_TNFa (4 ng/ml) and IL-lb (1 
ng/ml) 


ft ft 
u.u 


ft ft 

u.u 


93257 Normal Human Lung Fibroblast IL-4 


ft ft 
u.u 


A A 

u.u 


93256 Normal Human Lung Fibroblast IL-9 


ft ft 
u.u 


ft ft 
U.U 


93255 Normal Human Lung Fibroblast IL-13 


ft ft 
u.u 


A A 

u.u 


93258 Normal Human Lung Fibroblast IFN gamma 


ft ft 

u.u 


A A 

U.U 


93106 Dermal Fibroblasts CCD 1070 resting 


ft ft 

u.u 


A A 
U.U 


93361 Dermal Fibroblasts CCD 1070 TNF alpha 4 ng/ml 


ft ft 
u.u 


A A 

U.U j 


93105 Dermal Fibroblasts CCD1070 EL-1 beta 1 ng/ml 


a a 
U.u 


A A 
0.0 


93772 dermal fibroblast IFN gamma 


n ft 


o.u 


93771 dermal fibroblast IL-4 


0.0 


0.0 


93260 DBD Colitis 2 


0.0 


0.0 


93261 IBDCrohns 


0.0 


0.0 
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735010 Colon normal 


0.0 


47.3 


735019 Lung none 


50.3 


55.5 


64028-1 Thymus none 


100.0 


100.0 


64030-1 Kidney none 


57.7 


0.0 



Tissue Name 


Relative 
Expression(%) 


Relative 
ExDression/%) 


4.1dx4tm6273 
f ag4154 bl 


4.1dx4tm6627 
f_ag4334_bl 


93768 Secondary Thl anti-CD28/anti-CD3 


0.0 


0.0 


93769 Secondary Th2 anti-CD28/anti-CD3 


0.0 


0.0 


93770 Secondary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93573 Secondary Thl resting day 4-6 in IL-2 


0.0 


0.0 


93572 _Secondary Th2 resting day 4-6 in IL-2 


0.0 


0.0 


93571 Secondary Trl resting day 4-6 in IL-2 


0.0 


0.0 


93568 primary Thl anti-CD28/anti-CD3 


0.0 


0.0 ! 


93569 primary Th2 anti-CD28/anti-CD3 


0.0 


0.0 


93570 primary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93565 primary Thl resting dy 4-6 in IL-2 


0.0 


12.1 


93566 primary Th2 resting dy 4-6 in IL-2 


0.0 


0.0 


93567_primary Trl resting dy 4-6 in IL-2 


0.0 


0.0 


93351 CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0.0 


93352 CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0.0 


9325 1_CD8 Lymphocytes anti-CD28/anti-CD3 


0.0 


0.0 


93353 chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


0.0 


0.0 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


0.0 


0.0 


93252 Secondary Thl/Th2/Trl anti-CD95 CH11 


0.0 


0.0 


93103 LAK cells resting 


0.0 


0.0 


93788 LAK cells IL-2 


0.0 


0.0 


93787 LAK cells IL-2+IL-12 


0.0 


0.0 


93789 LAK cells IL-2+IFN gamma 


0.0 


0.0 


93790 LAK cells IL-2+IL-18 


0.0 


0.0 


93104 LAK cells PMA/ionomycin and IL-18 


0.0 


0.0 


93578 NK Cells IL-2 resting 


0.0 


0.0 


93109 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


931 10 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


93 1 1 1 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


93112 Mononuclear Cells (PBMCs) resting 


0.0 


0.0 


93113 Mononuclear Cells (PBMCs) PWM 


0.0 


0.0 


93114 Mononuclear Cells (PBMCs) PHA-L 


0.0 


0.0 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


0.0 


93349 B lymphocytes PWM 


0.0 


0.0 


93350 B lymphoytes CD40L and IL-4 


0.0 


0.0 
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92665 EOL-1 (Eosinophil) dbcAMP differentiated 


0.0 


0.0 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


0.0 


0.0 


93356 Dendritic Cells none 


0.0 


0.0 


93355 Dendritic Cells LPS 100 ng/ml 


0.0 


0.0 


93775 Dendritic Cells anti-CD40 


0.0 


0.0 


93774 Monocytes resting 


0.0 


0.0 


93776 Monocytes LPS 50 ng/ml 


0.0 


0.0 


93581 Macrophages resting 


0.0 


0.0 


93582 Macrophages LPS 100 ng/ml 


0.0 


0.0 


93098 HUVEC (Endothelial) none 


0.0 


1 0.0 


93099_HUVEC (Endothelial) starved 


0.0 


0.0 


93100 HUVEC (Endothelial) IL-lb 


0.0 


0.0 


93779 HUVEC (Endothelial) IFN gamma 


0.0 


0.0 


93102 HUVEC (Endothelial) TNF alpha + IFN gamma 


0.0 


0.0 


93101 HUVEC (Endothelial) TNF alpha + IL4 


0.0 


0.0 


93781 HUVEC (Endothelial) IL-ll 


0.0 


0.0 


yjjoj i^ung micro vascmar cnaotnelial Cells none 


0.0 


0.0 


93584 Lung Microvascular Endothelial Cells TNFa (4 ng/ml) and 
ILlb (1 ng/ml) " ° 


0.0 


0.0 


yz.\j\j£_Lviii,io vascuiar uermai enaotneiium none 


0.0 


0.0 


92663 Microsvasular Dermal endothelium TNFa (4 ng/ml) and ILlb 
(1 ng/ml) 


0.0 


0.0 


93773 Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) ** 


0.0 


0.0 


93347 Small Airway Epithelium none 


0.0 


0.0 


93348 Small Airway Epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


92668 Coronery Artery SMC resting 


0.0 


0.0 


92669 Coronery Artery SMC TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


93107 astrocytes resting 


0.0 


0.0 


93108 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


92666 KU-812 (Basophil) resting 


0.0 


0.0 


92667 KU-812 (Basophil) PMA/ionoycin 


0.0 


0.0 


93579 CCD1106(Keratinocytes) none 


0.0 


0.0 ' 


93580 CCD1 106 (Keratinocytes) TNFa and IFNg ** 


0.0 


0.0 


93791 Liver Cirrhosis 


0.0 ; 


0.0 


93577 NCI-H292 


0.0 


0.0 


93358 NCI-H292 IL-4 


0.0 


0.0 


93360 NCI-H292 IL-9 


0.0 


0.0 


93359 NCI-H292 IL-13 


0.0 


0.0 


93357 NCI-H292 IFN gamma ~] 


0.0 


0.0 


93777 HPAEC - 


0.0 


0.0 


93778 HPAEC IL-1 beta/TNA alpha ' 


0.0 


0.0 


yj4j*f iNormai riuman Lung Fibroblast none 


0.0 


0.0 


93253 Normal Human Lung Fibroblast TNFa (4 ne/mft and IL-lh M 
ng/ml) 


0.0 


0.0 


93257 Normal Human Lung Fibroblast IL-4 


0.0 


0.0 


93256 Normal Human Lung Fibroblast IL-9 


0.0 


0.0 


93255 Normal Human Lung Fibroblast IL-13 


0.0 


0.0 
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93258 Normal Human Liinp Fibroblast I FN gamma 


1.8 


00 


93106 Dermal Fibroblasts CCD 1070 resting 


0.0 


00 


93361 Dermal Fibroblasts CCD 1070 TNF alpha 4 ng/ml 


0.0 


0.0 


93105 Dermal Fibroblasts CCD 1070 1L-1 beta t ng/ml 


0.0 


0.0 


93772 dermal fibroblast LFN gamma 


0.0 


0.0 


93771 dermal fibroblast IL-4 


0.0 


0.0 


93892 Dermal fibroblasts none 


0.0 


0.0 


99202 Neutrophils TNFa+LPS 


0.0 


0.0 


99203 Neutrophils none 


0.0 


0.0 


735010 Colon normal 


0.0 


0.0 


735019 Lung none 


30.4 


64.2 


64028- 1 Thymus none 


26.5 


48.7 


64030-1 Kidney none 


100.0 


100.0 


Table 35. Panel CNS neurodegeneration vl.O 


Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


tin/z*wi_ 
ag4154 a2 si 


ag4334 bl s2 


AD 1 Hippo 


4.0 


12.0 


AD 2 Hippo 


0.0 


5.3 


AD 3 Hippo 


5.5 


5.6 


AD 4 Hippo 


37.6 


0.0 


AD 5 Hippo 


24.3 


4.9 


AD 6 Hippo 


2.8 


0.0 


Control 2 Hippo 


19.7 


15.6 


Control 4 Hippo 


6.0 


0.0 


Control (Path) 3 Hippo 


4.2 


8.0 


AD 1 Temporal Ctx 


0.0 


7.7 


AD 2 Temporal Ctx 


36.6 


15.9 


AD 3 Temporal Ctx 


3.6 


0.0 


AD 4 Temporal Ctx 


50.5 


23.3 


AD 5 Inf Temporal Ctx 


23.6 


30.0 


AD 5 Sup Temporal Ctx 


16.9 


19.3 


AD 6 Inf Temporal Ctx 


6.4 


8.0 


AD 6 Sup Temporal Ctx 


26.8 


8.2 


Control 1 Temporal Ctx 


10.5 


18.0 


Control 2 Temporal Ctx 


17.8 


30.7 


Control 3 Temporal Ctx 


0.0 


26.7 


Control 3 Temporal Ctx 


22.5 


5.5 


Control (Path) 1 Temporal Ctx 


92.5 


42.0 


Control (Path) 2 Temporal Ctx 


21.1 


29.9 


Control (Path) 3 Temporal Ctx 


0.0 


0.0 


Control (Path) 4 Temporal Ctx 


100.0 


10.9 


AD 1 Occipital Ctx 


0.0 


6.8 


AD 2 Occipital Ctx (Missing) 


0.0 


0.0 
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AD 3 Occipital Ctx 


0.0 


0.0 


AD 4 Occipital Ctx 


2.4 


3.9 


AD 5 Occipital Ctx 


2.1 


0.0 


AD 6 Occipital Ctx 


7.3 


3.7 


Control 1 Occipital Ctx 


0.0 


8.2 


Control 2 Occipital Ctx 


11.2 


29.4 


Control 3 Occipital Ctx 


14.4 


0.0 


Control 4 Occipital Ctx 


12.7 


4.6 


Control (Path) 1 Occipital Ctx 


62.6 


100.0 


Control (Path) 2 Occipital Ctx 


7.5 


4.2 


Control (Path) 3 Occipital Ctx 


4.5 


0.0 


Control (Path) 4 Occipital Ctx 


9.7 


10.7 


Control 1 Parietal Ctx 


8.4 


6.9 


Control 2 Parietal Ctx 


13.5 


14.2 


Control 3 Parietal Ctx 


8.6 


6.9 


Control (Path) 1 Parietal Ctx 


29.2 


28.7 


Control (Path) 2 Parietal Ctx 


8.7 


12.5 


Control (Path) 3 Parietal Ctx 


7.0 


0.0 


Control (Path) 4 Parietal Ctx 


51.3 


12.8 



Panel 1 Summary Ag72/Ae390 M ultiple runs with two different probe and primer 
sets show highest expression of the NOV2 gene in the fetal brain (CTs=25-27), fetal lung and 
a cell line derived from a gastric cancer. Thus, the expression of this gene could be used to 
distinguish fetal brain tissue from adult brain tissue and fetal lung from adult lung. 

Significant expression is also seen in fetal kidney, when compared to expression in the 
adult kidney. Therefore, the expression of this gene could also be used to distinguish fetal 
kidney tissue from adult kidney tissue. 

Panel 1.1 Summary Ag67 1 Highest expression of the NOV2 gene is seen in the fetal 
brain (CT=26.2), a result that is repeated in Panel 1. Significant expression is also seen in fetal 
lung and skeletal muscle (CTs=26.7-32.8) when compared to expression in the adult tissues.In 
addtion, low, but significant expression is seen in the gastric cancer cell line (NCI-N87) and in 
adult and fetal kidney. Thus, the expression of this gene could be used to distinguish fetal 
brain tissue from other tissues in the panel. In addition, the expression of this gene could be 
used to distinguish fetal lung and skeletal mucle tissue from adult lung and skeletal muscle 
tissue. 

Panel 1.2 Summary Ag766 Highest expression of the NOV2 gene in this panel is in 
the fetal brain (CT=27). Low, but significant expression is also seen in other brain samples 
including the amygdala, hippocampus, thalamus, and cerebral cortex. The higher levels of 
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expression present in the fetal brain when compared to expression in the adult brain suggest an 
ongoing role in CNS processes. 

There is also substantial expression in samples derived from a gastric cancer cell line 
(NCI-N87), fetal lung tissue and adult and fetal kidney tissue. This expression profile is 
5 concordant with the expression seen in Panels 1, and 1.1. Of note is the difference in 
expression between fetal lung (CT=27.7) and its adult counterpart (CT=31.8). Thus, the 
expression of this gene could be used to distinguish fetal lung tissue from adult lung tissue. 

Panel 1.3D Summary Agl211/Ag2233 Three runs with two different probe and 
primer sets show highest expression in the fetal brain, lung and skeletal muscle (CTs=30). 
10 There is also substantial expression in samples derived from a gastric cancer cell line (NCI- 
N87). Thus, the expression of this gene could be used to distinguish fetal skeletal muscle or 
fetal lung from their respective adult tissue counterparts. 

Ag2241 Expression of the NOV2 gene is low/undetectable (Ct values >35) in all 
samples in this panel. (Data not shown.) 
I 5 Panel General_screening_panel_vl.O Summary Ag 1 928/Ag4 1 54/Ag4334 Multiple 

runs with different probe and primer sets show highest expression of the NOV2 gene in the 
fetal brain (CTs=26-33), indicating a probable developmental role for the NOV2 gene in the 
CNS. This finding is consistent with the expression seen in Panels 1, 1.1, 1.2 and 1.3D. There 
is also significant expression in the fetal kidney and lung and in the gastric cancer cell line 
20 (NCI-N87). Thus, the expression of this gene could be used to distinguish fetal brain tissue 
from adult brain. In addition, the expression of this gene could be used to distinguish fetal 
kidney tissue from adult kidney tissue and fetal lung tissue from adult lung tissue. 

Panel 2.2. Summary Ag2241 The expression of the NOV2 gene appears to be 
exclusive to a sample derived from a kidney cancer. Thus, the expression of this gene could 
25 be used to distinguish this sample from others in the panel, including its normal adjacent 

tissue. Moreover, therapeutic modulation of this gene or its protein product, through the use 
of small molecule drugs, antibodies or protein therapeutics, may be useful in the treatment of 
kidney cancer. 

Panel 2D Summar y Agl211 Two runs using the same probe and primer produce 
30 results that are in excellent agreement, with highest expression of the NOV2 gene in a kidney 
cancer (CTs=29.5). This expression profile is in concordance with the expression seen in 
Panel 2.2. Significant expression is also seen in a thyroid cancer sample and a series of normal 
adjacent tissues derived from kidney and lung cancer cases. Thus, the expression of this gene 
could be used to distinguish this kidney cancer sample from others in the panel, including its 
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normal adjacent tissue. In addition, low levels of expression could be used to distinguish 
normal adjacent tissue from adjacent malignant tissue. Moreover, therapeutic modulation of 
this gene or its protein product, through the use of small molecule drugs, antibodies or protein 
therapeutics, might be of benefit in the treatment of kidney cancer. 
5 Panel 4D Summary Agl938/Ag2233 Expression of the NOV2 gene is limited to a 

few samples in this panel, with highest expression seen in the thymus. This expression is 
consistent in two runs with two different probe and primer sets (CTs= 33-34). Significant 
expression is also seen in the normal lung, a result that is replicated in Panel 4. ID and Panels 
1, 1.2, and 1.3D. Please see Panel 4. ID for potential utility of this gene in the treatment of 

1 0 autoinflammatory related disease. 

Agl928/Ag2241 Expression of the NOV2 gene is low/undetectable (Ct values >35) in 
all samples in this panel. (Data not shown.) 

Panel 4.1 D Summary Ag4154/Ag4334 T wo experiments with two different probes 
and primers both show highest expression of the NOV2 gene in the kidney (CTs=33-34). 

1 5 There is also low but significant expression in normal lung and thymus. The expression in 
normal kidney is consistent with the expression seen in Panels 1, LI, 1.2, 1. 3D and Panel 4. 
The expression of low levels of the NOV2 gene product, a secreted fibrillin-related homolog, 
in the normal lung, thymus, and kidney suggest that it could be used as a protein or antibody 
therapeutic to reduce or eliminate symptoms of patients with connective tissue diseases of the 

20 lung, thymus and kidney. These diseases include Marfan syndrome, ankylosing spondylitis, 
Sjogren's syndrome, and relapsing polychondritis. 

Panel CNS_neurodegeneration_vl.O Summar vAg4154/Ag4334E xpression of the 
NOV2 gene is restricted to a few samples with highest expression in the cerebral cortex of a 
control patient. This gene does not appear to be expressed in the brains of patients with 

25 Alzheimer's disease. Please see Panel 1 for discussion of potential utility in the CNS. 

Ag2241 Expression of the NOV2 gene is low/undetectable (Ct values >35) in all 
samples in this panel. (Data not shown.)(Tanoue, Pulmonary involvement in collagen vascular 
disease: a review of the pulmonary manifestations of the Marfan syndrome, ankylosing 
spondylitis, Sjogren's syndrome, and relapsing polychondritis. 7:62-77, 1992; Kanwar et al., 

30 Isolation of rat fibrillin- 1 cDNA and its relevance in metanephric development. 275 (5 Pt 
2):F710-23, 1998). 

NOV3: K3AA1589-like 

Expression of the NOV3 gene (GSAL442663.1 A) was assessed using the primer- 
probe set Agl550 described in Table 36. Results from RTQ-PCR runs are shown in Table 37. 
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Table 36 . Probe Name Agl550 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - TGGAAATACTGGTG ATGGAAAG - 3 1 


59 


22 


900 


164 


Probe 


FAM-5 ' -TCAACCACACTTTCTTTTATGGTCGTG- 
3 ' -TAMRA 


66.2 


27 


932 


165 


Reverse 


5 ' - TCGGGGAGGTTTTAAAGACTT - 3 « 


59.1 


21 


959 


166 



Table 37 . Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1 mtml^Udf 
1 «J U I ITlX DO'f I 

_asl550 


l3Dtm2584f 
ael550 


Liver adenocarcinoma 


20.2 


Kidney (fetal) 


10.9 


Pancreas 


4.7 


Renal ca. 786-0 


12.9 


Pancreatic ca. CAP AN 2 


4.7 


Renal ca. A498 


24.0 


Adrenal gland 


15.1 


Renal ca. RXF 393 


10.4 


Thyroid 


11.4 


Renal ca. ACHN 


21.9 


Salivary gland 


4.5 


Renal ca. UO-31 


9.6 


Pituitary gland 


8.0 


Renal ca. TK-10 


4.8 


Brain (fetal) 


9.5 


Liver 


3.2 


Brain (whole) 


15.0 


Liver (fetal) 


12.8 


Brain (amygdala) 


15.8 


Liver ca. (hepatoblast) HepG2 


12.7 


Brain (cerebellum) 


6.7 


Lung 


10.3 


Brain (hippocampus) 


30.6 


Lung (fetal) 


12.8 


Brain (substantia nigra) 


6.8 


Lung ca. (small ceil) LX-1 


5.7 


Brain (thalamus) 


14.1 


Lung ca. (small cell) NCI-H69 


9.2 


Cerebral Cortex 


45.1 


Lung ca. (s.cell var.) SHP-77 


12.6 


Spinal cord 


8.4 


Lung ca. (large cell)NCI-H460 


2.2 


CNS ca. (glio/astro) U87-MG 


30.4 


Lung ca. (non-sm. cell) A549 


4.6 


CNS ca. (glio/astro) U-l 18-MG 


42.9 


Lung ca. (non-s.cell) NCI-H23 


ll.5 


CNS ca. (astro) SW1783 


16.8 


Lung ca (non-s.cell) HOP-62 


ll.2 


CNS ca.* (neuro; met ) SK-N-AS 


23.2 


Lung ca. (non-s.cl) NCI-H522 




CNS ca. (astro) SF-539 


15.5 


Lung ca. (squanx) SW 900 


17.1 


CNS ca. (astro) SNB-75 


55.1 


Lung ca. (squanx) NCI-H596 


4.0 


CNS ca. (glio) SNB-19 


1.5 


Mammary gland 


27.0 


CNS ca. (glio) U251 


12.8 


Breast ca.* (pi. effusion) MCF-7 


34.4 


CNS ca. (glio) SF-295 


9.2 


Breast ca.* (pl.ef) MDA-MB-231 


24.8 


Heart (fetal) 


33.7 


Breast ca.* (pi. effusion) T47D 


31.4 


Heart 


3.3 


Breast ca. BT-549 


33.0 


Fetal Skeletal 


100.0 


Breast ca. MDA-N 


21.2 


Skeletal muscle 


7.7 


Ovary 


36.1 


Bone marrow 


11.8 


Ovarian ca. OVCAR-3 


19.8 


Thymus 


12.1 


Ovarian ca. OVCAR-4 


5.3 


Spleen 


10.4 


Ovarian ca. OVCAR-5 


12.9 
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Lymph node 


8.1 . 


Ovarian ca. OVCAR-8 


11.2 


Colorectal 


11.3 


Ovarian ca. IGROVM 


2.5 


Stomach 


17.3 


Ovarian ca.* (ascites) SK-OV-3 


10.6 


Small intestine 


9.1 


Uterus 


11.0 


Colon ca. SW480 


14.9 


Placenta 


14.8 


Colon ca.* (SW480 met)SW620 


6.2 


Prostate 


6.4 


Colon caHT^ 


2.5 


Prostate ca.* (bone met)PC-3 


41.8 


Colon ca. HCT-116 


5.2 


Testis 


15.2 


Colon ca. CaCo-2 


9.2 


Melanoma Hs688(A).T 


45.7 


Ojii7 v^v> Well lO IVIOQ L/1II 

(OD03866* 


11.3 


Melanoma* (met) Hs688(B).T 


44.1 


Colon ca. HCC-2998 


5.6 


Melanoma UACC-62 


12.5 


Gastric ca.* (liver met) NCI-N87 


32.8 


Melanoma M 14 


7.6 


Bladder 


6.9 


Melanoma LOX IMVI 


3.7 


Trachea 


14.2 


Melanoma* (met) SK-MEL-5 


26.4 


Kidney 


7.1 


Adipose 


5.8 



Panel 1.3D Summary The NOV3 gene, a KIAA1589 homolog, is ubiquitously 
expressed in this panel, with highest expression seen in fetal skeletal muscle (CT=29). 
Expression of the gene appears to be much higher in fetal skeletal muscle than in adult skeletal 
muscle (CT=32.6). In addition, expression of the gene appears to be higher in fetal heart 
(CT=30.5) than in adult heart (CT=33.9). Thus, expression of this gene could be used to 
distinguish between adult and fetal sources of heart and skeletal muscle. In addition, the 
higher levels of expression of the NOV3 gene in fetal heart and skeletal muscle when 
compared to the levels of expression in adult tissue, suggests that the protein encoded by the 
NOV3 gene may be involved in the development of these tissues. Therefore, therapeutic 
modulation of this gene or its protein product may be effective in the treatment of diseases that 
affect the heart, such as atherosclerosis, hypertension, or aortic stenosis. Furthermore, the 
therapeutic modulation of this gene or gene product, through replacement therapy, could be 
used as a regenerative therapy for muscle disease. 

Among tissues involved in central nervous system function, this gene is expressed at 
moderate levels in all brain regions examined. The NOV3 gene encodes a protein with a 
putative zinc-finger motif. Since these proteins are known to interact with nucleic acids, this 
suggests that the NOV3 gene product may play a potential role in transcription. Thus, 
therapeutic modulation of the NOV3 gene product may be used to regulate the transcription of 
disease-related proteins such as ataxin, huntingtin, or various apoptosis cascade proteins. 
NOV4: WD40 motif protein 
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Expression of the NOV4 gene (GSAL442663.1_B) was assessed using the primer- 
probe sets Agl551 and Ag3362 described in Tables 38 and 39. Results from RTQ-PCR runs 
are shown in Tables 40-44. 



5 Table 38 . Probe Name Agl 55 1 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ IP 

NO: 


Forward 


5 * -GGCTCCAAGTATGGTATCATCA- 3 ' 


58.9 


22 


636 


167 


Probe 


TET-5 ' -TCTGAAGACCCCTACGCTCAAGGTGT- 3 ' - 
TAMRA 


69.1 


26 


668 


168 


Reverse 


5 ' - TGAAGT AGAGGTTTTCGTGCAT - 3 1 


58.9 


22 


696 


169 



Table 39 . Probe Name Ag3362 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 1 -GTCGGGCAGGACCTTTACT-3 • 


59.2 


19 


1474 


170 


Probe 


FAM-5 ' - TCCTACAGCTAATTCTGCAGGGCACA- 3 1 - 
TAMRA 


68.8 


26 


1498 


171 


Reverse 


5 1 - TACGCTTTACTCCCGTAAGTCA- 3 ' 


59 


22 


1543 


172 



Table 40 . Panel 1.3D 





Expression(%) 




Relative 
Expression(%) 


Tissue Name 


13Dtm2585t 
aglSSl 


Tissue Name 


UDtm2585t 
aglSSl 


Liver adenocarcinoma 


23.2 


Kidney (fetal) 


10.7 


Pancreas 


9.4 


Renal ca. 786-0 


20.2 


Pancreatic ca. CAP AN 2 


8.0 


Renal ca. A498 


40.3 


Adrenal gland 


8.4 


Renal ca. RXF 393 


26.1 


Thyroid 


17.3 


Renal ca. ACHN 


75.3 


Salivary gland 


11.1 


Renal ca.UO-31 


36.6 


Pituitary gland 


! 7.2 


Renal ca. TK-10 


31.6 


Brain (fetal) 


11.7 


Liver 


1.8 


Brain (whole) 


! 24.8 


Liver (fetal) 


8.7 


Brain (amygdala) 


17.8 


Liver ca. (hepatoblast) HepG2 


68.8 


Brain (cerebellum) 


5.5 


Lung 


9.9 


Brain (hippocampus) 


37.6 


Lung (fetal) 


20.0 


Brain (substantia nigra) 


5.4 


Lung ca. (small cell) LX-1 


22.1 


Brain (thalamus) 


17.0 


Lung ca. (small cell) NCI-H69 


52.5 


Cerebral Cortex 


36.1 


Lung ca. (sxell var.) SHP-77 


41.8 


Spinal cord 


13.6 


Lung ca. (large cell)NCI-H460 


10.9 


CNS ca. (glio/astro) U87-MG 


43.2 


Lung ca. (non-sm. cell) A549 


22.1 


CNS ca. (glio/astro) U-l 18-MG 


55.5 


Lung ca. (non-s.cell) NCI-H23 


11.1 


CNS ca. (astro) SW1783 


45.4 


Lung ca (non-s.cell) HOP-62 


16.8 


CNS ca.* (neuro; met ) SK-N-AS 


39.5 


Lung ca. (non-s.cl) NCI-H522 


27.4 


CNS ca. (astro) SF-539 


33.0 


Lung ca. (squam.) SW 900 


5.3 
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CNS ca. (astro) SNB-75 


74.2 


Lung ca. (squam.) NCI-H596 


17.1 


CNS ca. (glio) SNB-19 


0.4 


Mammary gland 


47.3 


CNS ca. (gUo) U251 


5.9 


Breast ca.* (pi. effusion) MCF-7 


100.0 


CNS ca. (glio) SF-295 


22.8 


Breast ca.* (pl.ef) MDA-MB-23 1 


67.4 


Heart (fetal) 


15.6 


Breast ca.* (pi. effusion) T47D 


25.9 


Heart 


1.2 


Breast ca. BT-549 


57.8 


Fetal Skeletal 


60.7 


Breast ca. MDA-N 


58.2 


Skeletal muscle 


5.6 


Ovary 


21.2 


Bone marrow 


5.6 


Ovarian ca. OVCAR-3 


24.5 


Thymus 


10.2 


Ovarian ca. OVCAR-4 


10.5 


Spleen 


12.8 


Ovarian ca. OVCAR-5 


19.1 


Lymph node 


21.2 


Ovarian ca. OVCAR-8 


i 11.7 


Colorectal 


8.4 


Ovarian ca. IGROV-1 


8.9 


Stomach 


33.7 


Ovarian ca.* (ascites) SK-OV-3 


46.3 


Small intestine 


17.9 


Uterus 


17.2 


Colon ca. SW480 


76.3 


Placenta 


28 1 


Colon ca.* (SW480 met)SW620 


14.7 


Prostate 


9.5 


Colon ca. HT29 


7.6 


Prostate ca.* (bone met)PC-3 


81.2 


Colon ca. HCT-116 


19.3 


Testis 


34.4 


Colon ca. CaCo-2 


32.5 


Melanoma Hs688(A).T 


72.7 


83219 CC Well to MoH Diff 
(0D03866) 


19.9 


Melanoma* (met) Hs688(B).T 


73.7 


Colon ca. HCC-2998 


30.8 


Melanoma UACC-62 


11.6 


Gastric ca.* (liver met) NCI-N87 


71.2 


Melanoma M 14 


14.1 


Bladder 


10.9 


Melanoma LOX IMVI 


12.2 


Trachea 


15.8 


Melanoma* (met) SK-MEL-5 


18.7 


Kidney 


5.7 


Adipose 


4.9 


Table 41. Panel General screening_paneJ vl 0 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm7276f 
ag3362 b2 


tm7276f 
ag3362 b2 


D60O5-O1 Human adipose 


6.3 


Renal ca. TK-10 


44.4 


112193 Metastatic melanoma 


17.6 


Bladder 


9.4 


112192 Metastatic melanoma 


18.3 


Gastric ca.(liver met) NCI-N87 


21.7 


95280JEpidermis (metastatic 
melanoma) 


17.2 


112197 Stomach 


17.6 


95279 JEpidermis (metastatic 
melanoma) 


13.6 


94938 Colon Adenocarcinoma 


5.8 


Melanoma (met) SK-MEL-5 


19.6 


Colon ca. SW480 


34.7 


112196 Tongue (oncology) 


14.6 


Colon ca.(SW480 met) SW620 


14.2 


113461 Testis Pool 


4.0 


Colon ca. HT29 


7.3 


Prostate ca.(bone met) PC-3 


90.8 


Colon ca. HCT-116 


14.3 


113455 Prostate Pool 


4.1 


Colon ca. CaCo-2 


19.8 


103396 Placenta 


11.4 


53219 CC Well to Mod Diff 
;OD03866) 


3.6 
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113463 litems Pool 


2.1 


94936 Colon Adenocarcinoma 


9.4 


Ovarian carcinoma OVCAR-3 


17.5 


94930 Colon 


8.9 


Ovarian carcinomafa^ritp^ STC- 
OV-3 


47.1 


94935 Colon Adenocarcinoma 


13.3 


95297 Adenocarcinoma (ovary) 


14.7 


113468 Colon Pool 


5.7 


Ovarian carcinoma OVCAR-5 


31.8 


1 13457 Small Intestine Pool 


10.2 


Ovarian carcinoma IGROV-1 


12.9 


113460 Stomach Pool 


6.2 


Ovarian carcinoma OVCAR-8 


! 6.7 


113467 Bone Marrow Pool 


1.3 


iujjoo uvary 


12.6 


103371 Fetal Heart 


1.1 


MCF7 J>reast carcinoma(pIeural 
effusion) 


76.2 


113451 Heart Pool 


3.4 


Breast ca. (pleural 
etiusion) MDA-MB-231 


30.3 


113466 Lymph Node Pool 


8.7 


112189 ductal cell 
carcinoma(breast) 


65.7 


103372 Fetal Skeletal Muscle 


2.3 


Breast ca. (pleural effusion) T47D 


100.0 


1 13456 Skeletal Muscle Pool 


9.4 


Breast carcinoma MDA-N 


33.6 


113459 Spleen Pool 


4.6 


113452 Breast Pool 


4.6 


113462 Thymus Pool 


7.4 


103398 Trachea 


i 7.7 


CNSca.(glio/astro) U87-MG 


34.0 


112354 lung 


4.9 


CNS ca. (glio/astro) U-l 1 8-MG 


27.3 


/4 retal Lung 


7.1 


CNS ca. (neuro;met) SK-N-AS 


16.1 


94921 Small cell carcinoma of the 
lung 


9.3 


95264 Brain astrocytoma 


14.3 


i-ung ca.( small cell) LX- 1 


15.9 


CNS ca. (astro) SNB-75 


60.8 


94919_Small cell carcinoma of the 
lung 


4.9 


CNSca.(glio) SNB-19 


13.9 


i^ung ca.(s.ceu var. ) oxir- / / 


16.5 


CNS ca. (glio) SF-295 


28.6 


95268_Lung (Large cell 
carcinoma) 


27.2 


113447 Brain (Amygdala) Pool 


5.3 


94920 Small cell carcinoma of the 
lung 


4.1 


103382 Brain (cerebellum) 


5.0 


Lung ca.(non-s.cell) NCI-H23 


15.1 


64019-1 brain(fetal) 


16.5 


Lung ca.(large cell) NCI-H460 


9.6 


I 1 "XAASL Drain /'ilirtnrv^^mM.. r .N 

I I j^fHo Drain ^riippocampus) 
Pool 


5.5 


i^ung ca.jnon-s.cen j lUJr-oz 


7.6 


113464 Cerebral Cortex Pool 


8.7 


Lungca.(non-s.cl) NCI-H522 


18.2 


1 1 oHHy t>rain ^ouostanna nigra) 
Pool 


8.3 


103392 Liver 


0.0 


113450 Brain (Thalamus ) Pool 


6.3 


103393 Fetal Liver 


7.3 


103384 Brain (whole) 


7.0 


Liver ca.(hepatoblast) HepG2 


29.7 


113458 Spinal Cord Pool 


5.6 


113465 Kidney Pool 


17.7 


103375 Adrenal Gland 


6.3 I 


103373 Fetal Kidney 


4.6 


113454 Pituitary gland Pool 


0.8 


Renal ca. 786-0 


17.2 


103397 Salivary Gland 


5.6 


112188 renal ceil carcinoma 


5.1 


103369 Thyroid (female) 


9.8 


Renal ca. ACHN 


17.4 


Pancreatic ca. CAPAN2 


11.8 


112190 Renal cell carcinoma 


11.1 


113453 Pancreas Pool 


9.2 



Table 42 . Panel 2.2 
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Tissue Name 


Relative 
Expression(%) 




Relative 
Expression(%) 


2.2x4tm6351t a 
H1551 bl 


i 

Tissue Name 


2.2x4tm63Slt a 
1 g!551 bl 


Normal Colon GENPAK 061003 


26.8 


83793 Kidnev NAT rOD04348^ 


100.0 


97759 Colon cancer (OD06064) 


19.2 


98938 Kidney malignant cancer 
(OD06204B) 


24.5 


97760 Colon cancer NAT 
(OD06064) 


28.5 


98939 Kidney normal adjacent 
tissue (OD06204E) 


10.9 


97778 Colon cancer (OD06159) 


8.9 


85973 Kidnev Cancer (OD04450- 
01) 


51.3 


97779 Colon cancer NAT 
(OD06159) 


13.2 


85974 Kidnev NAT ( OD04450-03 


24.0 


98861 Colon cancer (OD06297-04] 


8.9 


Kidney Cancer Clontech 8 1 206 1 3 


7.0 


98862 Colon cancer NAT 
(OD06297-015) 


24.3 


Kidney NAT Clontech 8120614 


19.3 


83237 CC Gr.2 ascend colon 
COD0392H 


15.6 


Kidney Cancer Clontech 9010320 


4.0 


83238 CCNAT K)D0392n 


12.7 


Kidney NAT Clontech 9010321 


7.3 


97766 Colon cancer metastasis 
(OD06104) 


3.9 


Kidney Cancer Clontech 8 1 20607 


38.9 


97767 Lung NAT (OD06104) 


6.8 


Kidney NAT Clontech 8 120608 


5.9 


87472 Colon mets to lung 
fOD04451-0n 


37.3 


Normal Uterus GENPAK 0610 1 8 


7.6 


87473 Lune NAT COD0445 1 -0?/> 


14.9 


Uterus Cancer GENPAK 06401 1 


13.6 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


11.5 


Normal Thyroid Clontech A+ 
6570-1 (7080817) 


10.9 


84140 Prostate Cancer mnritdim 


7.9 


Thyroid Cancer GENPAK 064010 


3.8 


84141 Prostate NAT fOD04410^ 


11.2 


Thyroid Cancer INVTTROGEN 
A302152 


35.1 


Normal Ovary Res. Gen. 


13.6 


Thyroid NAT INVTTROGEN 
A302153 


4.0 


98863 Ovarian cancer (OD06283- 
03) 


9.3 


Normal Breast GENPAK 061019 


27.5 


98865 Ovarian cancer 
NAT/fallopian tube (OD06283-07) 


16.2 


84877 Breast Cancer rOD0456tfk 


13.7 


Ovarian Cancer GENPAK 064008 


19.0 


Breast Cancer Res. Gen. 1024 


24.2 


97773 Ovarian cancer (OD06145) 


6.6 


85975 Breast Cancer (OD04590- 

on 


26.0 


97775 Ovarian cancer NAT 
(OD06145) 


20.4 


85976 Breast Cancer Mete 
OD04590-03) 


46.5 


98853 Ovarian cancer (OD06455- 
03) 


13.6 


87070 Breast Cancer Metastasis 
COD04655-05) 


47.8 


98854 Ovarian NAT (OD06455- 
07) Fallopian tube 


6.9 


GENPAK Breast Cancer 064006 


32.9 


Normal Lung GENPAK 061010 


13.6 


Breast Cancer Clontech 9100266 


18.8 


92337 Invasive poor difT. lung 
adeno(ODO4945-01 


8.8 


Breast NAT Clontech 9100265 


5.1 


92338 Lung NAT (ODO4945-03) 


11.5 j 


Breast Cancer INViTROGFN 
1209073 


3.0 


84136 Lung Malienant Cancer 
(OD03126i 


I 

6.2 t 


Breast NAT INVTTROGEN 
12090734 


33.1 I 


84137 Lunp NAT fODOl 1 7tt 


7.2 S 


>7763 Breast cancer (OD06083) 


59.8 I 


90372 Lunf> Cancer (OD05014A) 


S 

8.1 r 


>7764 Breast cancer node 
netastasis (OD06083) 


37.3 


90373 Lung NAT (OD05014B) 


11.2 I 


formal Liver GENPAK 061009 


19.4 
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97761 Lung cancer (OD06081) 


t A A 

10.9 


Liver Cancer Research Genetics 
RNA 1026 


3.0 


97762 Lung cancer NAT 
(OD06081) 


8.5 


Liver Cancer Research Genetics 
RNA 1025 


18.1 


85950 Lung Cancer (OD04237-01 ) 


«A 1 

10.1 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


12.0 


0<n*7n t ~. xt a hp f r\v\f\ ^nn a<i\ 

859 /U Lung NAT (OD04237-02) 


111 

12.1 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


3.2 


83255 Ocular Mel Met to Liver 
(ODO4310) 


41.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


8.8 


83256 Liver NAT (ODO4310) 


3.6 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


22.7 


84 1 19 IMptq tr» f una 

fOD04321, 


20.2 


Liver Cancer GENPAK 064003 


20.5 


84138 Lung NAT (OD04321) 


3.5 


Normal Bladder GENPAK 061001 


19.7 


Normal Kidney GENPAK 061008 


13.4 


Bladder Cancer Research Genetics 
RNA 1023 


7.4 


83786 Kidnev Ca. Nuclear grade 2 
(OD04338) 


49.3 


Bladder Cancer INVITROGEN 
A302173 


15.4 


83787 Kidnev NAT (OD04338) 


4.6 


Normal Stomach GENPAK 
061017 


39.3 


83788 Kidnev Ca Nuclear erade 
1/2 (OD04339> 


38.0 


Gastric Cancer Clontech 9060397 


9.4 


oj /o9 Kidnev IMAl (UD04339) 


19.1 


NAT Stomach Clontech 9060396 


7.2 


83790 Kidnev Ca. Clear cell tvpe 
fOD04340^ 


7.8 


Gastric Cancer Clontech 9060395 


14.1 


oj/yi isjaney inai (UUU434U) 


12.5 


NAT Stomach Clontech 9060394 


28.5 


83792 Kidnev Ca. Nuclear grade 3 
(OD04348, 


5.2 


Gastric Cancer GENPAK 064005 


15.9 


Table 43. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dtm4721t 
a R 15Sl ~ 


4dtm4721t 
agl551 


93768 Secondary Thl anti- 
CD28/anti-CD3 


12.4 


93100 HUVEC (Endothelial) IL- 
lb 


3.5 


93769 Secondary Th2 anti- 
CD28/anti-CD3 


7.9 


93779_HUVEC (Endothelial)_IFN 
gamma 


10.7 


93770 Secondary Trl anti- 
CD28/anti-CD3 


9.2 


93102_HUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


10.2 


93573 Secondary Thl resting day 
4-6 in IL-2 


2.0 


93101_HUVEC 
(Endothelial) TNF alpha + IL4 


11.0 


93572 Secondary Th2 resting day 
4-6inIL-2 


3.5 


93781 HUVEC (Endothelial) IL- 
11 


3.2 


93571 Secondary Trl resting day 
4-6 in IL-2 


3.3 


93583_Lung Microvascular 
Endothelial Cells none 


12.0 


93568_primafy Thl anti- 
CD28/anti-CD3 


15.9 


93584_Lung Microvascular 
Endothelial Cells TNFa (4 ng/ml) 
and ILlb(l ng/ml) 


15.8 


93569 jpnmary Th2 anti- 
CD28/anti-CD3 


8.7 


?2662_Microvascular Dermal 
endothelium none 


6.0 


93570j>rimary Trl anti- 
CD28/anti-CD3 


< 

21.3 3 


>2663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
[Lib (1 ng/ml) 


9.2 
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93565 jrimary Thl_resting dy 4-6 
in iL-2 


20.6 


93773 JBronchia! 
epitheliumJTNFa (4 ng/ml) and 
ILlb (1 ng/ml) ** 


1.9 


93566jprimary Th2 resting dy 4-6 
in IL-2 


9.7 


93347_Small Airway 
Epithelium none 


8.8 


93567 jrimary Trl_resting dy 4-6 
in IL-2 


11.3 


93348_Small Airway 
EpitheliumJTNFa (4 ng/ml) and 
ILlb(l ng/ml) 


19.6 


93351_CD45RA CD4 
lymphocyte anti-CD28/anti-CD3 


8.7 


92668_Coronery Artery 
SMC_resting 


12.5 


93352_CD45ROCD4 
lympnocyte anti-CD28/anti-CD3 


13.6 


92669_Coronery Artery 
SMC_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


4.7 


93251_CD8 Lymphocytes_anti- 
CU2o/anti-CD3 


11.0 


f\*\ 1 /\*T . » 

93107 astrocytes resting 


9.5 


93353_chronic CD8 Lymphocytes 

In, _ 4.* _ J__ >| * _ TT 01 

2ry resting dy 4-6 in IL-2 


16.2 


93108jistrocytesjrNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


8.0 


93574_chronic CD8 Lymphocytes 
zryacuvated CD3/CD28 


6.8 


92666 KU-8 12 (Basophil) resting 


36.3 


y33j4 none 


A C 

4.5 


92667_KU-812 
(Basophil) PMA/ionoycm 


51.4 


93252_Secondary 
Thl/Th2/Trl anti-CD95CHll 


6.2 


93579_CCD1106 
(Keratinocytes) none 


15.3 


93103 LAK cells resting 


5.8 


93580_CCD1106 

** 


2.0 


93788 LAK celts IL-2 


11.1 


93791 Liver Cirrhosis 


1.4 


yj/o/ LAK cells 1L-2+1L-12 


11.7 


93792 Lupus Kidney 


1.6 


93789JLAK cells_IL-2+IFN 
gamma 


19.9 


93577 NCI-H292 


14.5 


Q1*70n T A V /*a11o TT iJ. TT 10 

7j / yu jl. ajv cens ul-z+ 1L»- 1 o 


16.5 


93358 NCI-H292 IL-4 


14.9 


93104_LAK 

cells PMA/ionomycin and IL-18 


7.0 


93360 NCI-H292 IL-9 


26.8 


"j^/o in iv L/C lis lLr-z resting 


5.7 


93359 NCI-H292 IL-13 


12.6 


93109_Mixed Lymphocyte 
iveacaon_ 1 wo w ay rviLK 


o rv 

8.0 


93357 NCI-H292 IFN gamma 


21.8 


931 10_Mixed Lymphocyte 
ivcavuun i wo way ivinv 


6.4 


rt^^^^ vita a 

93777 HPAEC - 


5.6 


93 1 1 l_Mixed Lymphocyte 
xvcaciiuu l wo way rvmv 


2.9 


93778_HPAEC_IL-1 beta/TNA 
alpha 


8.1 


931 12_Mononuclear Cells 
(PBMCs) resting 


3.3 


93254_Normal Human Lung 
Fibroblast none 


6.9 


93 1 13_Mononuclear Cells 
fPRMP«A pwm 


24.1 


93253_Normal Human Lung 
Fibroblast^TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


3.5 


93 1 14_Mononuclear Cells 


A -J 

4.7 


93257_Normal Human Lung 
Fibroblast IL-4 


28.9 


yjmy ivamos \a cell ) none 


33.4 


93256__Normal Human Lung 
Fibroblast IL-9 


27.7 


yjzju Kamos (o cell) lonomycin 


100.0 


93255_Normal Human Lung 
Fibroblast IL-13 


13.1 


y^j^y t> lympnocytes rWM 


63.3 


93258_Normal Human Lung 

T^ "1 ii wrn ■» 

Fibroblast IFN gamma 


22.7 


93350 B lymphoytes CD40L and 
IL-4 


22.7 


93 106_Dermal Fibroblasts 
CCD1070 resting 


20.3 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


14.5 


93361 J)ermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 


36.3 
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yjZ4o_bUL-l 

(Eosinophil)_dbcAMP/PMAionom 
ycm 


7 7 


93105_Dermal Fibroblasts 

PfTHfV7fi IT 1 k*»*a 1 nn/ml 

cv^jjiu/u_ii^-i oeia i ng/nu 


O./ 




u.v 


93772_dermal fibroblastJFN 
gamma 


0.4 


93355_Dendritic Cells_LPS 100 
ng/ml 


2.5 


93771 dermal fibroblast IL-4 


17.1 


93775 Dendritic Cells anti-CD40 


4.2 


93260 IBD Colitis 2 


0.8 


93774 Monocytes resting 


4.6 


93261 IBDCrohns 


0.8 


93776 Monocytes LPS 50 ng/ml 


0.6 


735010 Colon normal 


14.8 


Marrnnhnopc r<=»c finer 
^ J jo i_ iviav*iu]Jiiagc:> ivollllg 




fjjyjiy Lung none 


A A 

4.4 


93582_Macrophages_LPS 100 

na/iril 


U.J 


6402 8-1 Thymus none 


1 A A 

14.4 


93098_HUVEC 
(Endothelial) none 


8.7 


64030-1 Kidney none 


6 2 


93099_HUVEC 
(Endothelial) starved 


10.7 







Table 44 . Panel CNS_neurodegeneration_V1.0 



Tissue Name 


Relative 
Expression(%) 


Relative 
ExDressionf °/>^ 


tm6962t 
agl551 bl s2 


tm7090f_ 
ag3362 al 


AD 1 Hippo 


19.0 


9.9 


AD 2 Hippo 


33.6 


33.3 


AD 3 Hippo 


8.2 


4.3 


AD 4 Hippo 


10.7 


16.5 


AD 5 hippo 


72.1 


97.0 


AD 6 Hippo 


40.3 


43.2 


Control 2 Hippo 


27.0 


29.1 


Control 4 Hippo 


7.8 


16.6 


Control (Path) 3 Hippo 


4.7 


3.8 


AD 1 Temporal Ctx 


12.9 


7.1 


AD 2 Temporal Ctx 


37.4 


23.2 


AD 3 Temporal Ctx 


9.3 


5.6 


AD 4 Temporal Ctx 


17.7 


20.1 


AD 5 Inf Temporal Ctx 


79.0 


100.0 


AD 5 SupTemporal Ctx 


35.4 


44.0 


AD 6 Inf Temporal Ctx 


30.2 


30.9 I 


AD 6 Sup Temporal Ctx 


35.8 


69.8 


Control 1 Temporal Ctx 


12.1 


9.1 


Control 2 Temporal Ctx 


42.8 


59.1 


Control 3 Temporal Ctx 


18.0 


11.7 


Control 4 Temporal Ctx 


9.7 


8.2 


Control (Path) 1 Temporal Ctx 


78.6 


56.2 


Control (Path) 2 Temporal Ctx 


45.4 


34.2 


Control (Path) 3 Temporal Ctx 


8.4 


0.0 


Control (Path) 4 Temporal Ctx 


37.9 


24.3 
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AD 1 Occipital Ctx 


15.2 


2.0 


AD 2 Occipital Ctx (Missing) 


0.0 


0.0 


AD 3 Occipital Ctx 


4.8 


5.4 


AD 4 Occipital Ctx 


19.4 


24.7 


AD 5 Occipital Ctx 


12.2 


24.5 


AD 6 Occipital Ctx 


45.3 


31.8 


Control 1 Occipital Ctx 


2.6 


0.9 


Control 2 Occipital Ctx 


70.2 


89.8 


Control 3 Occipital Ctx 


14.9 


12.6 


Control 4 Occipital Ctx 


10.3 


6.3 


Control (Path) 1 Occipital Ctx 


100.0 


65.4 


Control (Path) 2 Occipital Ctx 


12.7 


15.9 


Control (Path) 3 Occipital Ctx 


1.8 


2.0 


Control (Path) 4 Occipital Ctx 


14.9 


11.6 


Control 1 Parietal Ctx 


9.3 


2.8 


Control 2 Parietal Ctx 


25.9 


39.4 


Control 3 Parietal Ctx 


19.5 


23.5 


Control (Path) 1 Parietal Ctx 


61.1 


69.7 


Control (Path) 2 Parietal Ctx 


22.2 


14.9 


Control (Path) 3 Parietal Ctx 


2.3 


0.9 


Control (Path) 4 Parietal Ctx 


60.1 


38.9 



Panel 1.3D Summary Agl551 T he NOV4 gene is widely expressed in this panel, with 
highest expression in the breast cancer cell line MCF-7 (CT=29). Of note is the difference in 
expression between the fetal and adult heart and skeletal muscle, with higher expression seen 
in the tissues derived from the fetal source (CTs=30-32) than in tissues derived from the adult 
(CTs=34-36). Thus, expression of the NOV4 gene could be used to distinguish between fetal 
and adult heart and skeletal muscle. In general, expression of the NOV4 gene appears to be 
greater in the cancer cell lines and fetal cells than in the samples derived from normal tissues. 
Since normal cultured cell lines and fetal cells are highly proliferative, this observation may 
indicate that the expression of the NOV4 gene might be used to distinguish proliferating cells 
over resting or quiescent cells. 

Among tissues involved in central nervous system function, this gene is expressed at 
moderate levels in all brain regions examined. The NOV4 gene encodes a protein with a 
putative WD40 motif, which is known to interact with the G protein beta subunit (Gbeta), 
suggesting a role in signal transduction. Several neurotransmitter receptors are GPCRs, 
including the dopamine receptor family, the serotonin receptor family, the GABAB receptor, 
muscarinic acetylcholine receptors, and others; thus this molecule may mediate signaling via a 
neurotransmitter receptor. Targeting various neurotransmitter receptors (dopamine, serotonin) 
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has proven to be an effective therapy in psychiatric illnesses such as schizophrenia, bipolar 
disorder and depression. Therefore, therapeutic modulation of this gene or its protein product 
may be beneficial in one or more of these diseases, as may antagonism of the protein encoded 
by the gene. 

Among tissues with metabolic function, the NOV4 gene is expressed in adipose, 
adrenal gland, adult and fetal heart, adult and fetal liver, pancreas, pituitary and thyroid. This 
putative nuclear protein may be important for the pathogenesis and/or treatment of disease in 
any or all of these tissues, including obesity and diabetes. 

Panel General screeningjanel vl.O Summary Ae3362 T he NOV4 gene is widely 
expressed in this panel, with highest expression in the breast cancer cell line T47D (CT=29). 
Significant expression is also seen in cell lines derived from prostate, breast and ovarian 
cancers. In general, expression of the NOV4 gene appears to be greater in the cancer cell lines 
than in normal tissue, an observation that is consistent with the results from Panel 1.3D. Thus, 
the expression of this gene could be used to distinguish these cell line types from others in the 
panel. 

Panel 2.2 Summary Agl551 Highest expression of the NOV4 gene is seen in normal 
kidney tissue adjacent to malignant kidney tissue. Thus, the expression of this gene could be 
used to distinguish this sample from others in the panel. 

Panel 4D Summary Agl551 The NOV4 gene is widely expressed in this panel, a 
pattern detected in the other panels as well, with highest expression in the ionomycin activated 
B cell line (Ramos) (CT=28.6). Significant expression is also detected in normal B 
lymphocytes, a B cell line (Ramos), and in normal B cells activated by pokeweed mitogen. 
Cytoplasmic and nuclear localization (PSORT) suggests that this G protein-beta-WD40 motif 
protein homolog may be used as a target for small molecule drug discovery. Activated B 
lymphocytes are important antigen presenting cells that participate in the stimulation of the 
immune response in numerous settings. Inhibitory small molecule drugs that reduce the 
function of activated B cells may reduce or eliminate symptoms in patients with autoimmune 
and inflammatory diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, 
asthma, psoriasis, and rheumatoid arthritis. 

Please note that data from one run with the probe and primer set Ag3362 is not 
included because the amp plot corresponding to the run indicates that there were problems 
with the experiment. 

Panel CNS_neurodegeneration_V1.0 Summary Ael551/Ae336 H ighest expression 
of the the NOV4 gene is seen in the occipital cortex of a control patient and the temporal 



238 



WO 02/066643 PCT/US01/48732 
cortex of an Alzheimer's patient. While the NOV4 gene does not appear to be preferentially 
expressed in Alzheimer's disease, this panel confirms expression of the NOV4 gene at 
moderate/high levels in the brain in an additional set of individuals. Please see Panel 1.3D for 
discussion of potential utility of this gene in the central nervous system (Zhu et al., 
Transcription activating property of autoantigen SG2NA and modulating effect of WD-40 
repeats. Exp Cell Res. 269(2): 3 12-21, 2001). 

NOV5a and NOVSb: Novel Opioid Binding Cell Adhesion Molecule 

Expression of the NOV5a gene (139785504) and the NOV5b variant (139785504_dal) 
was assessed using the primer-probe sets Ag3090 and Ag3092 described in Tables 45 and 46. 
Results from RTQ-PCR runs are shown in Tables 47-50. 



Table 45 . Probe Name Ag3090 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 1 - ATGACAG ACTGCTGAGCAGC - 3 » 1 


59.3 


20 


706 


173 


Probe 


FAM-5 ' -AAGGCCTGAAGGTGCAGACGGAG-3 » -TAMRA 


70 


23 


736 


174 


Reverse 


5 1 - CGTTGGCAAAGAGAAGCAT - 3 1 


59 


19 


789 


175 



Table 46. Probe Name Ag3092 



Primers 

Forward 



Sequences 



TM 



Length 



Start 
Position 



SEQ ID 

NO: 



5 ' -ATGACAGACTGCTGAGCAGC-3 ' 



59.3 



20 



707 



Probe 
Reverse 



FAM-5 ■ - AAGGCCTGAAGGTGCAGACGGAG-3 ' -TAMRA 



176 



70 



23 



737 



177 



5 • -CGTTGGCAAAGAGAAGCAT- 3 1 



59 



19 



772 



178 



Table 47 . Panel 1. 3D 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


Udx4tm5823 
f ag3090 a2 


Udx4tm5472 
f_ag3092 bl 


Liver adenocarcinoma 


0.3 


0.0 


Pancreas 


0.0 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


0.0 


Adrenal gland 


1.5 


0.0 


Thyroid 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Pituitary gland 


3.4 


0.2 


Brain (fetal) 


100.0 


53.3 


Brain (whole) 


29.4 


51.5 


Brain (amygdala) 


31.8 


50.9 ! 


Brain (cerebellum) 


93.5 


71.4 


Brain (hippocampus) 


41.1 


91.1 


Brain (substantia nigra) 


27.0 


24.5 


Brain (thalamus) 


20.3 


100.0 
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Cerebral Cortex 


89.4 


37.4 


Spinal cord 


16.4 


7.9 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


0.0 


CNS ca. (astro) SW 1783 


0.0 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


2.2 


3.2 


CNS ca. (astro) SF-539 


0.0 


0.0 


CNS ca. (astro) SNB-75 


1.4 


0.0 


CNS ca.(glio)SNB-19 


0.0 


0.2 


CNS ca.(glio)U251 


0.8 


0.0 


CNS ca. (glio) SF-295 


0.0 


0.1 


Heart (fetal) 


0.0 


0.1 


Heart 


i 0.0 


0.0 


Fetal Skeletal 


0.0 


5.2 


Skeletal muscle 


0.2 


0.0 


Bone marrow 


0.0 


0.0 


Thymus 


0.0 


1.6 


Spleen 


0.3 


1.6 


Lymph node 


1 0.0 


0.0 


Colorectal 


1.7 


0.1 


Stomach 


0.0 


0.0 


Small intestine 


0.5 


0.0 


Colon ca. SW480 


0.0 


0.0 


Colon ca.* (SW480 met)SW620 


0.4 


0.0 


Colon ca. HT29 


0.5 


0.1 


Colon ca.HCT-1 16 


0.0 


0.2 


Colon ca. CaCo-2 


0.5 


0.0 


83219 CC Well to Mod Diff (OD038661 


5.8 


0.9 


Colon ca. HCC-2998 


0.7 


1.0 


Gastric ca.* (liver met) NCI-N87 


0.3 


0.0 


Bladder 


0.0 


0.0 


Trachea 


0.0 


0.0 


Kidney 


0.0 


0.0 


Kidney (fetal) 


13.3 


4.4 


Renal ca. 786-0 


0.2 


0.0 


Renal ca. A498 


0.0 


0.1 


Renal ca. RXF 393 


0.1 


0.0 


Renal ca. ACHN 


0.0 


0.0 


Renal ca.UO-31 


0.0 


0.0 


Renal ca.TK- 10 


0.5 


0.0 


Liver 


0.0 


0.8 


Liver (fetal) 


1.2 


0.0 


Liver ca. (hepatoblast) HepG2 


21.2 


5.4 


Lung 


0.0 


0.0 


Lung (fetal) 


1.8 


2.1 
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Lune ca ( small celH LX-1 


u.u 


A A 

U.U 


Lune ca (small celH NCI-H69 


a 9 
u.z 


A A 
U.U 


Lune ca fs cell var ^ SHP-77 


1.0 


A A 
U.U 


Lune ca flaree ceir>NCI-H460 


a n 
u.u 


9 A 
Z.U 


Lung ca. (non-sm. cell) A549 


0 ft 

U.O 


A A 
U.U 


Lune ca fnon-s celH NCI-H23 


ZI.j 


1A 1 
IU.1 


Lune ca (non-s cell) HOP-62 


a n 

U.U 


A A 
U.U 


Lune ca (non-s cH NCI-H522 


9£ 0 

zo.y 


1 7 

J./ 


Lune ca. fsauam ) SW 900 


a a 
u.u 


A 1 
U. 1 


Lune ca fsauam ) NCI-H596 


a n 
u.u 


A A 
U.U 


Mammary gland 


n a 
u.u 


A A 
U.U 


Breast ca.* (pi. effusion) MCF-7 


n a 
u.u 


A A 
U.U 


Breast ca.* (oLef) MDA-MB-231 


a $ 

U.J 


A A 

U.U j 


Breast ca.* fol. effusion) T47D 


a n 
u.u 


A A 
U.U 


Breast ca. BT-549 


A A 

u.u 


A 1 
U.I 


Breast ca. MDA-N 


fl 4 
U.** 


n a 
U.U 


Ovarv 




z.U 


Ovarian ca. O VCAR-3 


u.u 


A A 

U.U 


Ovarian ca. OVCAR-4 


1. 1 


A A 

U.U 


Ovarian ca. OVCAR-5 


A A 


A A 

U.U 


Ovarian ca. OVCAR-8 


A 5 

U.3 


A A 

U.4 


Ovarian ca. IGROV-1 


A A 
U.U 


A 1 
U.l 


Ovarian ca.* (ascites) SK-OV-3 


A A 
U.U 


z.o 


Uterus 


A A 
U.U 


0.0 


Placenta 


A A 
U.U 


A A 
0.0 


Prostate 


A A 
U.U 


A 1 
U.J 


Prostate ca.* (bone met)PC-3 


A 9 
U.Z 


A 1 

U. 1 


Testis 




1 < A 


Melanoma Hs688(A).T 


A A 

U.U 


A A 

0.0 


Melanoma* (met) Hs688(B).T 


A A 
U.U 


A A 

0.0 


Melanoma UACC-62 


A A 
U.U 


A 1 
U.l 


Melanoma M 14 


A A 
U.U 


A 1 

0.1 


Melanoma LOX LMVI 


A A 

U.U j 


A A 

0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


Adipose 


3.1 


0.8 


Table 48. Panel 4D 




Tissue Name 


Relative 
Expression(%) 




Relative 
Expression(%) 


4dx4tm5038f a 
g3092 b2 


Tissue Name 


4dx4tm5038f a 
g3092 b2 


93768_SecondaryThl anti- 
CD28/anti-CD3 


0.0 


93100 HUVEC (Endothelial) IL- 
lb 


0.0 


93769 Secondary Th2 anti- 
CD28/anti-CD3 


100.0 


93779_HUVEC (Endothe!ial)JFN 
gamma 


0.0 


93770 Secondary Trl anti- 
CD28/anti-CD3 


0.0 


93102_HUVEC 

(Endothelial) JTNF alpha + IFN 

gamma 


0.0 
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93573_Secondary Thl_resting day 
4-o in IL-z 


A A 
U.U 


93101_HUVEC 
bnaotneuaij i iNr aipna ▼ iu* 


U.U 


93572_Secondary Th2_resting day 
4-6 in IL-2 


0.0 


93781_HUVEC (Endothelial)JL- 
11 


U.U 


93571 Secondary Trl resting day 
4-6 in IL-2 


0.0 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568 _primary Thlanti- 
CDzo/anti-UDi 


6.2 


93584_Lung Microvascular 
Endothelial Cells_TNFa (4 ng/ml) 
ana ILlo (l ng/mij 


4.9 


93569 jprimary Th2 anti- 
CD28/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


0.0 


93570 jrimary Trl_anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb(lng/ml) 


0.0 


93565 ^primary Thl resting dy 4-6 
in IL-z 


A A 

0.0 


93773J3ronchial 
epithelium_TNFa (4 ng/ml) and 
ILlo (l ng/ml) 


A A 
0.0 


93566 primary Th2 resting dy 4-6 
in IL-2 


0.0 


93347JSmall Airway 
Epitheliumnone 


0.0 


93567j?rimary Trlresting dy 4-6 

■ r% IT 0 

in il-z 


A A 
U.U 


93348_Small Airway 
EpitheliumJTNFa (4 ng/ml) and 

If 1U /I nrw/mW 

ILlo ^i ng/mij 


A A 
0.0 


93351_CD45RACD4 
lymphocyte anti-CD28/anti-CD3 


2.9 


92668_Coronery Artery 
SMC resting 


24.7 


93352_CD45RO CD4 
lympnocyte anti-cuzo/anti-CL>3 


3.3 


92669 Coronery Artery 
SMCTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


93251_CD8 Lymphocytes_anti- 
v^uzo/ann-cuj 


A A 
U.U 


yjiu /astrocytes resting 


A A 

0.0 


93353_chronic CD8 Lymphocytes 
zryresnng ay 4-0 in ijl-z 


A A 

u.u 


93 108_astrocytes_TNFa (4 ng/ml) 
ana ILlo ng/ml) 


A A 

0.0 


93574 i chronic CD8 Lymphocytes 
zryacuvaiea i^Uj/i^L/zo 


A A 

u.u 


yzooo KU-olz (Basophil) resnng 


25.9 


yjjj4 \^l>4 none 


A A 
U.U 


92667^KU-812 
(Basopnil)_rMA/ionoycin 


23.4 


93252 Secondary 
Thimi2/Trl anti-CD95CHll 


14.2 


93579_CCD1106 
(Keratinocytes) none 


0.0 


93103 LAK cells resting 


0.0 


93580_CCD1106 

(Keratinocytes) TNFa and IFNg 
** 


0.0 


93788 LAK cells IL-2 


0.0 


93791 Liver Cirrhosis 


25.4 


yj/ol L/AJV CeilS 1L-Zt*1L»-1Z 


A A 
U.U 


f\nno t ........ ; 

93792 Lupus Kidney 


0.0 


93789_LAK cells JL-2+IFN 
gamma 


15.3 


93577 NCI-H292 


0.0 


5/ j ly\) l^AJV CdlS 1L-Z+ lL,-Io 


A A 

U.U 




a rv 

0.0 


93104_LAK 

cells_PMA/ionomycin and IL-18 


3.6 


93360 NCI-H292 IL-9 


0.0 


7jj /o ink. i^ens il-z resting 


A A 
U.U 




A A 

0.0 


93 1 09_Mixed Lymphocyte 
ReactionTwo Way MLR 


A A 
U.U 


yj33 / INCI-Hzyz lrN gamma 


A A 

0.0 


93 1 10_Mixed Lymphocyte 
Reaction 1 wo Way MLK 


a a 

0.0 


93777 HPAEC - 


0.0 


93 1 1 l_Mixed Lymphocyte 
Keaction l wo Way MLR 


14.6 


93778_HPAEC_IL-1 betamiA 
alpha 


2.2 


93 1 l2_Mononuclear Cells 
fPRMCsl restinp 

UlTlV/O 1 1 Vol 111 El 




93254_Normal Human Lung 

PihrrvKlacr nnno 

i luiuuiaoi nunc 




93113 Mononuclear Cells 
(PBMCs)_PWM 


14.2 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 


0.0 
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lb CI ne/mlt 




93 1 14_Mononuclear Cells 

VroMCSj r rlA-L 


37.1 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


yiziy Kamos (o cell) none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


Kamos (r> cell) lonomycin 


0.0 


93255_Normal Human Lung 

T*» "1_ I i , YT i *> 

Fibroblast IL-13 


0.0 


yjj^y r> lympnocytes rWJvi 


2.6 


93258_Normal Human Lung 
Fibroblast IFN gamma 


0.0 


93350 B lymphoytes CD40L and 
IL-4 


0.0 


93106_Dermal Fibroblasts 
CCDl070_resting 


0.0 


y2665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Dermal Fibroblasts 
CCDl070_TNF alpha 4 ng/ml 


0.0 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


37.9 


93l05_Dermal Fibroblasts 
CCD 1070 IL-1 beta 1 ng/ml 


0.0 


7jjjo uenaniic ceils none 


A A 

0.0 


93772_dermal fibroblast JFN 
gamma 


0.0 


93355_Dendritic Cells LPS 100 
ng/ml 


17.3 


93771 dermal fibroblast IL-4 


0.0 


93775 Dendritic Cells anti-CD40 


0.0 


93260 EBD Colitis 2 


0.0 


93774 Monocytes resting 


0.0 


93261 IBDCrohns 


0.0 


93776 Monocytes LPS 50 ng/ml 


0.0 


735010 Colon normal 


52.3 


j'jjo i iviacropnages resting 


A A 
0.0 


T1CA1A T 

735019 Lung none 


58.3 


93582_MacrophagesJJ>S 100 

ncr/tnl 

1111 


< A 

J.O 


64028- 1 Inymus none 


0.0 


93098_HUVEC 
^x^xiuuuiciiai ^ none 


A A 

0.0 


£. A AO A 1 XT ' J 

64030-1 Kidney none 


0.0 


93099_HUVEC 
(Endothelial) starved 


0.0 






Table 49. Panel CNS 1 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


cnslx4tm6194 
f ag3092 b2 


cnslx4tm6194 
f ag3092 b2 


102633J3A4 Control 


25.5 


102605 BA17PSP 


10.2 


102641 BA4Control2 


26.5 


102612 BA17PSP2 


11.5 


102625 BA4 Alzheimer^ 


6.8 


102637 Sub Nigra Control i 


52.7 


102649 BA4 Parkinson's 


25.0 


102645 Sub Nigra Control2 


60.1 


102656 BA4 Parkinson*s2 


84.7 


102629 Sub Nigra Alzheimer^ 


4.1 


102664 BA4 Huntinpton's 


16.0 


102660 Sub Nigra Parkinson^ 


90.9 


102671 BA4 Huntington*s2 


39.4 


102667 Sub Nigra Huntington's 


66.9 


102603 BA4PSP 


20.0 


102674 Sub Nigra Huntington*s2 


64.5 


102610 BA4PSP2 


21.8 


102614 Sub Nigra PSP2 


7.2 


102588 BA4 Depression 


13.8 


102592 Sub Nigra Depression 


3.6 


102596 BA4 Depression2 


7.9 


102599 Sub Nigra Depression 


11.0 


102634 BA7 Control 


54.8 


102636 Glob Palladus Control 


13.6 


102642 BA7 Control 


100.0 


102644 Glob Palladus Control2 


9.3 


102626 BA7 Alzheimer's2 


7.2 


102620 Glob Palladus Alzheimer's 


10.0 


102650 BA7 Parkinsons 


16.9 


102628_Glob Palladus 
Mzheimer's2 


0.0 
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1026^7 BA7 Parkinson 1 *? 




iuzojz_oioo rauaaus Parkinson s 


28.2 . 


102665 BA7 Huntington's 


20.5 


1 02659 Jjlob Palladus 
Parkinson's2 


16.1 


102672 BA7 Huntington's2 


27.6 


102606 Glob Palladus PSP 


1.6 


102604 BA7 PSP 


12.1 


102613 Glob PaUadus PSP2 


4.1 


102611 BA7PSP2 


13.9 


102591 Glob Palladus Depression 


1.8 


102589 BA7 Depression 


8.1 


102638 Temp Pole Control 


14.1 


102632 BA9 Control 


7.8 


102646 Temp Pole Control2 


26.2 


102640 BA9 Control 


53.8 


102622 Temp Pole Alzheimer's 


1.8 


102617 BA9 Alzheimer's 


3.5 


102630 Temp Pole Alzheimer's2 


8.8 


102624 BA9 Alzheimer's2 


13.0 


102653 Temp Pole Parkinson's 


13.6 


102648 BA9 Parkinson's 


25.0 


102661 Temp Pole Parkinson's2 


33.6 


102655 BA9 Parkinson's2 


35.4 


102668 Temp Pole Huntington's 


19.8 


102663 BA9 Huntington's 


44.2 


102607 Temp Pole PSP 


3.7 


102670 BA9 Huntington's2 


19.8 


102615 Temp Pole PSP2 


3.8 


102602 BA9PSP 


10.1 


102600 Temp Pole Depression2 


0.2 


102609 BA9PSP2 


2.1 


102639 Cing Gyr Control 


43.5 


102587 BA9 Depression 


7.3 


102647 Cing Gyr Control2 


41.3 


102595 BA9 Depression2 


25.5 


102623 Cing Gyr Alzheimer's 


2.0 


102635 BA17 Control 


46.7 


102631 Cing Gyr Alzheimer's2 


12.6 


102643 BA17Control2 


52.4 


102654 Cing Gyr Parkinson's 


18.3 


102627 BA17 Alzheimer's2 


14.0 


102662 Cing Gyr Parkinson's2 


7.7 


102651 BA 17 Parkinson's 


26.5 


102669 Cing Gyr Huntington's 


20.8 


102658 BA17Parkinson's2 


38.5 


102676 Cing Gyr Huntington's2 


13.1 


102666 BA17 Huntington's 


44.2 


102608 Cing Gyr PSP 


0.0 


102673 BA17Huntington's2 


13.7 


102616 Cing Gyr PSP2 


1.7 


102590 BA 17 Depression 


6.0 


102594 Cing Gyr Depression 


7.6 


102597 BA17Depression2 


28.0 


102601 Cing Gyr Depression 


2.3 



Table 50. Panel CNS neurodegeneration V1.0 



Tissue Name 



Relative 
Expression(%) 



tm7048f_ 
ag3090 a2 s2 



Relative 
Eipression(%) 



tm7048f_ 
ag3092 b2 si 



AD 1 Hippo 



15.6 



21.3 



AD 2 Hippo 



28.0 



33.7 



AD 3 Hippo 



6.0 



9.7 



AD 4 Hippo 



9.0 



13.5 



AD 5 hippo 



49.9 



69.4 



AD 6 Hippo 



38.4 



Control 2 Hippo 



41.1 



34.5 



Control 4 Hippo 



43.2 



11.8 



13.5 



Control (Path) 3 Hippo 



6.3 



17.7 



AD 1 Temporal Ctx 



11.1 



12.9 



AD 2 Temporal Ctx 



24.3 



24.9 



AD 3 Temporal Ctx 



6.1 



6.6 



AD 4 Temporal Ctx 



18.1 



25.8 
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AD 5 Inf Temporal Ctx 


34.6 


51.3 


AD 5 SupTemporal Ctx 


19.4 


25.9 


AD 6 Inf Temporal Ctx 


34.7 


30.8 


AD 6 Sup Temporal Ctx 


33.4 


28.3 


Control 1 Temporal Ctx 


14.1 


12.1 


Control 2 Temporal Ctx 


79.3 


52.5 


Control 3 Temporal Ctx 


14.4 


20.2 


Control 4 Temporal Ctx 


15.4 


13.6 


Control (Path) 1 Temporal Ctx 


39.4 


58.3 


Control (Path) 2 Temporal Ctx 


34.7 


46.7 


Control (Path) 3 Temporal Ctx 


4.4 


4.9 


Control (Path) 4 Temporal Ctx 


34.1 


49.6 


AD 1 Occipital Ctx 


18.3 


20.0 


AD 2 Occipital Ctx (Missing) 


0.0 


0.0 


AD 3 Occipital Ctx 


11.4 


14.8 


AD 4 Occipital Ctx 


23.0 


26.3 


AD 5 Occipital Ctx 


11.0 


64.9 


AD 6 Occipital Ctx 


69.7 


14.5 


Control 1 Occipital Ctx 


7.5 


12.4 


Control 2 Occipital Ctx 


75.4 


100.0 


Control 3 Occipital Ctx 


22.1 


30.9 


Control 4 Occipital Ctx 


5.7 


7.3 


Control (Path) 1 Occipital Ctx 


53.1 


57.6 


Control (Path) 2 Occipital Ctx 


11.4 


19.6 


Control (Path) 3 Occipital Ctx 


5.8 


7.0 


Control (Path) 4 Occipital Ctx 


22.7 


26.2 ! 


Control 1 Parietal Ctx 


10.2 


14.8 


Control 2 Parietal Ctx 


24.1 


30.3 


Control 3 Parietal Ctx 


30.4 


33.3 


Control (Path) 1 Parietal Ctx 


100.0 


84.8 


Control (Path) 2 Parietal Ctx 


25.1 


33.2 


Control (Path) 3 Parietal Ctx 


5.4 


8.4 


Control (Path) 4 Parietal Ctx 


54.8 


57.5 



Panel 1.3D Summary Ag3090/Ag3092 Two experiments with two different probe and primer 
sets produce results that are in very good agreement, with highest expression of the NOV5A 
gene in regions of the brain, specifically the thalamus and fetal brain (CTS=29-30). Indeed, the 
5 NOV5A gene shows a highly brain-preferential expression, and is expressed at high levels in 
all brain regions examined. The protein encoded by the NOV5A gene is a homolog of opioid- 
binding cell adhesion molecule (OBCAM), which is believed to be involved in axonal 
outgrowth. In addition, this molecule may be involved in the synaptic machinery. The limited 
ability of the CNS to regenerate after injury is the major impediment to the treatment of stroke, 
1 0 spinal cord and head trauma, and neurodegenerative diseases. Therefore, selective modulation 
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of this gene or its protein product may be useful in enhancing neuroregeneration in any or all 
of these clinical conditions. 

Panel 2.2 Summary Ag3090/Ag3092 Expression of the NOV5A gene is low/undetectable (Ct 
values >35) in all samples in this panel. (Data not shown.) 
5 Panel 4D Summary Ae3092 Expression of the NOV5A gene is limited to a sample derived 
from secondary Th2 cells (Ct=34.2). This expression profile suggests that the NOV5A gene 
product may be useful as a protein therapeutic or a target for the generation of therapeutic 
antibodies that reduce or eliminate the symptoms in patients with one or more diseases related 
to the functions of Th2 cells, including asthma and allergies. 
1 0 Ag3090 Expression of the NOV5A gene is low/undetectable (Ct values >35) in all samples in 
this panel. (Data not shown.) 

Panel CNS_1 Summary Ag3092 Highest expression of the NOV5A gene is seen in the 
parietal cortex (Brodman's Area 7) of a control patient (CT=31.2). The gene is also widely 
expressed across many regions of the brain in many disease states. Please see Panel 1.3D for 

1 5 discussion of potential utility in the central nervous system. 

Panel CNS_neurodegeneration_V1.0 Ag3090/Ag3092 T wo experiments with two different 
probe and primer sets produce results that are in very good agreement, with highest expression 
in the occipital cortex and the parietal cortex of a control patient (CT=30.3). While the 
expression of this gene does not appear to be specific to Alzheimer's disease, the results of this 

20 panel confirm expression of the NOV5A gene at moderate/high level in the brain in an 

independent set of individuals. Please see Panel 1.3D for a discussion of potential utility in the 
central nervous system. (Hachisuka et al., Localization of opioid-binding cell adhesion 
molecule (OBCAM) in adult rat brain. Brain Res. 842(2):482-6, 1999; Hachisuka et al., 
Developmental expression of opioid-binding cell adhesion molecule (OBCAM) in rat brain. 

25 Brain Res Dev Brain Res 122(2): 183-91, 2000). 

NOVSd: Opioid Binding Cell Adhesion Molecule 

Expression of the NOV5d gene (CG5 1027-05) was assessed using the primer-probe set 
Ag565 described in Table 51 . Results from RTQ-PCR runs are shown in Tables 52-54. 

30 Table 51 . Probe Name Ag565 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' -CACCAGCCGTACACCACTCA-3 1 




20 


166 


179 


Probe 


TET-5 ' - CCACGTCCCTGCCCGCGTT - 3 • -TAMRA 




19 


201 


180 


Reverse 


5 » -TCACAGGCGACGAGATGTTC-3 ' 




20 


222 


181 
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Table52.PaneIl.l 





Relative 
Expression(%) 




Relative 

H/Apr coalUIl^ /o 


Tissue Name 


l.ltm760t 
ag565 


Tissue Name 


l.ltm760t_ 
a R 565 


Adrenal gland 


2.7 


Renal ca. UO-31 


0.1 


Bladder 


0.5 


Renal ca. RXF 393 


0.2 


Brain (amygdala) 


10.7 


Liver 


3.2 


Brain (cerebellum) 


100.0 


Liver (fetal) 


0.8 


Brain (hippocampus) 


27.4 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (substantia nigra) 


73.2 


Lung 


0.0 


Brain (thalamus) 


44.1 


Lung (fetal) 


0.9 


Cerebral Cortex 


51.8 


Lung ca (non-s.cell) HOP-62 


6.6 


Brain (fetal) 


48.3 


Lung ca. (large cell)NCI-H460 


0.0 


Brain (whole) 


41.2 


Lung ca. (non-s.cell) NCI-H23 


10.7 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cl) NCI-H522 


50.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (non-sm. cell) A549 


0.1 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.7 


CNS ca. (astro) SW1783 


0.1 


Lung ca. (small cell) LX-1 


0.0 


CNS ca. (glio) U251 


0.0 


Lung ca. (small cell) NCI-H69 


2.3 


CNS ca. (glio) SF-295 


0.0 


Lung ca. (squam.) SW 900 


0.4 


CNS ca.(glio) SNB-19 


0.0 


Lung ca. (squam.) NCI-H596 


1.3 


CNS ca. (glio/astro) U87-MG 


0.0 


Lymph node 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


9.3 


Spleen 


0.0 


Mammary gland 


0.8 


Thymus 


0.0 


Breast ca. BT-549 


0.0 


Ovary 


6.2 


Breast ca. MDA-N 


0.0 


Ovarian ca. IGROV-1 


0.0 


Breast ca.* (pi. effusion) T47D 


0.2 


Ovarian ca. OVCAR-3 


0.1 


Breast ca * (pi. effusion) MCF-7 


0.0 


Ovarian ca. OVCAR-4 


0.2 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Ovarian ca. OVCAR-5 


0.3 


Small intestine 


1.8 


Ovarian ca. OVCAR-8 


5.8 


Colorectal 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.1 


Colon ca. HT29 


0.0 


Pancreas 


1.2 1 


Colon ca. CaCo-2 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Colon ca. HCT-15 


0.0 


Pituitary gland 


11.3 


Colon ca. HCT-116 


0.0 


Placenta 


0.0 


Colon ca. HCC-2998 


0.0 


Prostate 


2.9 


Colon ca. SW480 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


Salivary gland 


0.0 


Stomach 


0.4 


rrachea 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Spinal cord 


10.7 


Heart 


0.1 


Iestis 


5.7 


Fetal Skeletal 


0.0 


rhyroid 


0.1 


\f rt Info t tMno«1 a 

oKeieiai muscie 


0.0 [ 


Jterus 


0.1 1 


Endothelial cells 


0.0 I 


vfelanoma M14 


0.1 


Heart (fetal) 


0.8 r 


Melanoma LOX IMVI [ 


0.0 



247 



WO 02/066643 



PCT/US01/48732 



Kidney 


0.0 


Melanoma UACC-62 


0.1 


Kidney (fetal) 


4.7 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 


0.0 


Melanoma* (met) SK-MEL-5 


0.3 


Renal ca. A498 


0.0 


Melanoma Hs688(A).T 


0.0 


Renal ca. ACHN 


0.0 


Melanoma* (met) Hs688(B).T 


0.1 


Renal ca. TK-10 


0.0 






Table 53. Panel 4. ID 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4.1dx4tm6519 
t ag565 al 


4.1dx4tm6519 
t a E 565 al 


93768 Secondary Thl anti- 
CD28/anti-CD3 


0.0 


93100 HUVEC (Endothelial) IL- 
lb 


0.0 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


0.0 


93779_HUVEC (Endothelial) JFN 
gamma 


0.0 


93770 Secondary Trl anti- 
CD28/anti-CD3 


1.9 


93102_HUVEC 

(Endothelial) JTNF alpha + IFN 

gamma 


0.0 


93573_Secondary Thl resting day 
4-6 in LL-2 


0.0 


93101_HUVEC 
(Endothelial) TNF alpha + IL4 


0.0 


93572 Secondary Th2 resting day 
4-6 in IL-2 


0.0 


93781 HUVEC (Endothelial) IL- 
11 


0.0 


93571 Secondary Trl resting day 
4-6 in IL-2 


0.0 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568 jrimary Thl anti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial Cells TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93569_primary Th2 anti- 
CD28/anti-CD3 


3.1 


92662_Microvascular Dermal 
endothelium none 


0.0 


93570_primary Trl anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0.0 


93565 primary Thl_resting dy 4-6 

:-tt 1 
in ILrZ 


2.4 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb(l ng/ml)** 


0.0 


93566_pnmary Th2_resting dy 4-6 

in IT 

in 


0.0 


93347_Small Airway 
Epithelium none 


0.0 


y jdo /_pnmary Tr 1 resting dy 4-6 
in IL-2 


0.0 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.3 


yjJ51_CD45RA CD4 
lymphocyte anti-CD28/anti-CD3 


0.0 


92668_Coronery Artery 
SMC resting 


0.0 


93352_CD45ROCD4 
lymphocyte anti-CD28/anti-CD3 


0.0 


92669_Coronery Artery 

SMC TNFa (4 ne/ml) and ILlb (A 

^^^^ m * ** *• y * M Cy Am MM § iMIVI m\ 1 U 1 1 

ng/ml) 


0.0 


93251 CD8 Lymphocytes anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


7.9 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


0.0 


93108_astrocytes TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


2.8 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.0 


92666 KU-8 12 (Basophil) resting 


0.0 


93354 CD4 none 


0.0 


92667JCU-812 
[Basophil) PMA/ionoycin 


4.5 


93252_Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


0.0 


93579_CCD1106 
TCeratinocytes) none 


0.0 


93103 LAK cells resting 


2.4 


M580 CCD 1106 


5.3 
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: 


(Keratinocytes) TNFa and IFNg 
** 




93788 LAK cells IL-2 


0.0 


93791 Liver Cirrhosis 


2.3 


93787 LAK cells IL-2+IL-12 


0 0 

V/.V/ 


Q1V77 WPT 147 07 


0.0 


93789_LAK cells_IL-2+IFN 
gamma 


0.0 


93358 NCI-H292 IL-4 


0.0 


93790 LAK cells IL-2+IL-18 


on 

v/.vv 


Qllfift MPT HOOO TT o 


A A 

0.0 


93104JLAK 

cells PMA/ionomycin and IL-18 


6.0 


93359 NCI-H292 IL-13 


0.0 


93578 NK Cells IL-2 resting 


1 0 

i .y 


011^7 Mn TJ707 TTTXT 

yiijf iNui-nzy/ ir N gamma 


0.0 


93 109_Mixed Lymphocyte 
Reaction Two Way MLR 


1 4 


Q7777 T-TPAtjp 


A A 

! 0.0 


93 1 10_Mixed Lymphocyte 
Reaction TwoWavMLR 


1 7 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.0 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93254_Normal Human Lung 
Fibroblast none 


0.0 


931 12_Mononuclear Cells 
(PBMCs) resting 


7 7 


A"J*>C1 XT 1 TT t 

93253_Normal Human Lung 
FibroblastJTNFa (4 ng/ml) and IL- 
lu^i ng/mi) 


2.1 


93113 Mononuclear Cells 
(PBMCs) PWM 


O 0 

v/.vi 


93257_Normal Human Lung 
riDroDiasi 


0.0 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


0 R 


93256_Normal Human Lung 
rioroDiasi LL*-y 


0.0 


93249_Ramos (B cell) none 


0 0 

v/.v 


93255_Normal Human Lung 
r loroo lasi iX/~ 1 j 


0.0 


93250 Ramos (B cell) ionomycin 


00 


93258_Normal Human Lung 
riorooiasi iriN gamma 


0.0 


93349 B lymphocytes PWM 


0.0 


93 I06j)ermal Fibroblasts 

PPO107fi r>^otirir» 


0.0 


93350 B lymphoytes CD40L and 
IL-4 


1.0 


93361_Dermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 


0.0 


92665 EOL-1 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93105J)ermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


0.0 


93248 JEOL-1 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


18.2 


93772_dermal fibroblast IFN 
gamma 


0.0 


93356 Dendritic Cells none 


o n 


yj 1 1 1 dermal nbrobiast IL-4 


0.0 


93355 J)endritic Cells_LPS 100 
ng/ml 


0.0 


93892 Dermal fibroblasts none 


0.0 


93775 Dendritic Cells anti-CD40 


0.0 


99202 Neutrophils TNFa+LPS 


0.0 


93774 Monocytes resting 


0.0 


99203 Neutrophils none 


0.0 


93776 Monocytes LPS 50 ng/ml 


0.0 


735010 Colon normal 


1.6 


93581 Macrophages resting 


0 0 


7T O T lino nnnA 

iDjyjiy Lung none 


1.4 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


Clf)7R 1 Tlirmnc 

jHuzo- 1 i nymusnone 


31.4 


93098_HUVEC T 
(Endothelial) none 


00 ( 

V/.V/ 1 


y+uju-i jviuney none 


100.0 


93099_HUVEC 
(Endothelial) starved 


0.0 






Table 54. Panel CNS neurodegeneration vl.O 






Relative 
Expression(%) 




Relative 
Expressionf%) 


Tissue Name 


tm6933t 
ag565 bl s2 2 


"issue Name 


tm6933t 
agS65 bl~s2 
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106655.4951 Hippo 


19.7 


106677 4624 BA21 


3.2 


106657 4986 Hippo 


36.4 


106681 4640 BA21 


35.3 


106652 4933 Hippo 


8.0 


106654 4951 BA17 


12.6 


106649 _4901 Hippo 


7.7 


ens water 


0.0 


110138 3087 hippo 


91.7 


106651 4933 BA17 


7.3 


110121 3027 Hippo 


41.1 


106648 4901 BA17 


20.6 


106670 4971 Hippo 


48.3 


110123 3027 Occ Ctx 


10.9 


106666 4867 Hippo 


6.9 


110140 3087 occ ctx 


56.3 


106680 4624 Hippo 


3.3 


106659 4595 BA17 


1.9 


106653 4951 BA21 


9.6 


106668 4971 BA17 


100.0 


106656 4986 BA21 


29.4 


106662 4737 BA 17 


11.0 


106650 4933 BA21 


4.0 


106665 4867 BA17 


7.5 


106647 4901 BA21 


14.4 


106675 3975 BA17 


82.9 


110136 3087 inf temp ctx 


49.8 


106672 3954 BA17 


10.5 


110137 3087 sup temp ctx 


27.3 


106678 4624 BA 17 


0.9 


110118 3027 Inf Temp Ctx 


25.1 


106682 4640 BA17 


20.9 


110119 3027 Sup Temp Ctx 


40.8 


106660 4595 BA7 


5.6 


106658 4595 BA21 


5.1 


113670 106669 pool 


20.3 


106667 4971 BA21 


82.8 


106663 4737 BA7 


24.8 


106661 4737 BA21 


19.6 


106676 3975 BA7 


97.3 ! 


106664 4867 BA21 


7.9 


106673 3954 BA7 


26.4 


106674 3975 BA21 


77.6 


106679 4624 BA7 


2.9 


106671 3954 BA21 


38.0 


106683 4640 BA7 


55.7 



Panel 1.1 Summary The NOV5D gene is expressed most highly in the cerebellum 
(CT=22). Indeed, this gene shows a highly brain-preferential expression, and is expressed at 
high levels in all brain regions examined. The protein encoded by the NOV5D gene is a 
homolog of opioid-binding cell adhesion molecule (OBCAM), which is believed to be 
involved in axonal outgrowth. In addition, this molecule may be involved in the synaptic 
machinery. The limited ability of the CNS to regenerate after injury is the major impediment 
to treatment of stroke, spinal cord and head trauma, and neurodegenerative diseases. 
Therefore, selective modulation of this gene or its protein product may be useful in enhancing 
neuroregeneration in any or all of these clinical conditions. 

There is also significant expression in tissue derived from fetal heart and kidney 
(CTs=26-29) when compared to the level of expression in the adult source of these tissues 
(CTs=32-37). Thus, expression of this gene could be used to differentiate between the adult 
and fetal sources of heart and kidney tissue. 

The NOV5D gene encodes a putative intracellular protein with moderate expression in 
many metabolic tissues including adrenal, adult and fetal liver, pancreas, pituitary and thyroid. 
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Therefore, this protein may be important for the pathogenesis and/or treatment of disease in 
any or all of these tissues, including obesity and diabetes. 

Panel General_screening_panel_vl.4 Summary Please note that data from this 
experiment is not included because the amp plot corresponding to the run indicates that there 
were problems with the run. 

Panel 4.1D Summary Expression is limited to a few samples in this panel, with 
highest expression in the kidney (CT=30.4) and thymus. Moderate expression is seen dibutyryl 
-cAMP-differentiated and phorbol ester plus ionomycin-activated eosinophil cell line EOL-1, 
with low but significant levels of expression detected in unstimulated astrocytes. This 
expression profile suggests that the NOV5D gene product, an opioid-binding cell adhesion 
molecule homolog, may be useful as a therapeutic protein to reduce or eliminate symptoms 
resulting from diseases of the thymus and kidney. Furthermore, the protein encoded by the 
NOV5D gene may also reduce or eliminate allergies in which activated eosinophils play a role 
and may be effective in the treatment of multiple sclerosis where astrocytes present antigens to 
T lymphocytes. 

Panel CNS_neurodegeneration_vl.O Summary The NOV5D gene is widely 
expressed in this panel, with highest expression detected in the occipital cortex of a control 
brain (CT=29.1). The expression seen across all regions of the brain is in agreement with the 
expression seen in Panel 1 . 1 .While the expression of this gene does not appear be specific to 
Alzheimer's disease, this panel confirms expression at the moderate/high level in the brain in 
an additional set of individuals. Please see Panel 1.1 for discussion of potential utility in the 
central nervous system (Hachisuka et al., Localization of opioid-binding cell adhesion 
molecule (OBCAM) in adult rat brain. Brain Res. 842(2):482-6, 1999; Hachisuka et al., 
Developmental expression of opioid-binding cell adhesion molecule (OBCAM) in rat brain. 
Brain Res Dev Brain Res 122(2):183-91, 2000). 

NOV6: Triacylglycerol lipase-like 

Expression of the NOV6a gene (SC 122982 104_A) and the NOV6b variant (CG58608- 
02) was assessed using the primer-probe sets Ag2179 and Ag3927 described in Tables 55 and 
56. Please note that only the probe and primer set Ag3927 match the CG58608-02 sequence. 
Results from RTQ-PCR runs are shown in Table 57. 



Table 55. Probe Name Ag2179 



Primers 

Forward 


Sequences 

5 1 - AAATGGAAGTCAATAGGCAACA- 3 • " 


TM 

58.6 


Length 

22 


Start 
Position 
739 


SEQ ID 

NO: 
182 
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Probe 


TET-5 ' - AAGACTTCTTGCCTAAAACCTCATTTAAAA- 3 ' - 
TAMRA 


63.7 


30 


761 


183 


Reverse 


5 • - ACACAGCTTTGAACCAATGAAT - 3 1 


58.6 


22 


792 


184 



Table 56. Probe Name Ag3927 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

MO: 


Forward 


5 ' - GTCCTGATCTGAACTTGGTTCA- 3 1 


59.2 


22 


980 


185 


Probe 


TET-5 * - CAGACAACGTCTCCATTATACAACATGACA- 3 1 - 
TAMRA 


66.9 


30 


1009 


186 


Reverse 


5 ' - TTACCATTCCAAATTGCAGTTG - 3 ' 


59.9 


22 


1052 


187 



5 Table 57. Panel General screening panel v 1.4 



Tissue Name 



Relative 
Expression(% 



tm7491t 
ag3927~ 



D6005-01 Human adipose 



1.5 



112193 Metastatic melanoma 



112192 Metastatic melanoma 



1.6 



0.0 



95280 Epidermis (metastatic melanoma) 



95279 Epidermis (metastatic melanoma) 



Melanoma (met) SK-MEL-5 



1 12196 Tongue (oncology) 



0.0 



1.5 



0.0 



0.0 



113461 Testis Pool 



100.0 



Prostate ca.(bone met) PC-3 



0.0 



13455 Prostate Pool 



1.0 



103396 Placenta 



0.0 



1 13463 Uterus Pool 



0.0 



Ovarian carcinoma OVCAR-3 



Ovarian carcinoma(ascites) SK-OV-3 



2.1 



0.0 



95297 Adenocarcinoma (ovary) 



0.0 



Ovarian carcinoma OVCAR-5 



11.8 



Ovarian carcinoma IGROV-1 



6.2 



Ovarian carcinoma OVCAR-8 



8.8 



103368 Ovary 



1.2 



MCF7 breast carcinoma(pleural effusion) 



5.0 



Breast ca. (pleural effusion) MDA-MB-231 



112189 ductal cell carcinoma(breast) 



0.0 



3.1 



Breast ca. (pleural effusion) T47D 



0.0 



Breast carcinoma MDA-N 



0.0 



113452 Breast Pool 



2.1 



103398 Trachea 



7.8 



12354 lung 



103374 Fetal Lunp 



94921 Small cell carcinoma of the lung 



Lung ca.(small cell) LX-1 



94919 Small cell carcinoma of the lung 



0.0 



2.7 



0.0 
5.7 



0.0 
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Lung ca.(s.cell var.) SHP-77 


0.0 


95268 Lung (Large cell carcinoma) 


0.0 


94920 Small cell carcinoma of the lung 


0.0 


Lung ca.(non-s.cell) NCI-H23 


2.5 


Lung ca.(large cell) NCI-H460 


0.0 


Lung ca.(non-s.cell) HOP-62 


0.0 


Lung ca.(non-s.cI) NCI-H522 


2.7 


103392 Liver 


0.0 


103393 Fetal Liver 


0.0 


Liver ca.(hepatoblast) HepG2 


0.0 


113465 Kidney Pool 


32.8 


103373 Fetal Kidney 


2.9 


Renal ca. 786-0 


0.0 


112188 renal cell carcinoma 


0.0 


Renal ca. ACHN 


0.0 


1 12 190 Renal cell carcinoma 


0.0 


Renal ca. TK-10 


2.4 


Bladder 


3.0 


Gastric ca.(liver met) NCI-N87 


13.4 


112197 Stomach 


0.0 


94938 Colon Adenocarcinoma 


0.0 


Colon ca. SW480 


0.0 


Colon ca.(SW480 met) SW620 


10.0 


Colon ca. HT29 


1.5 


Colon ca. HCT-116 


0.0 


Colon ca. CaCo-2 


1.4 


832 19 CC Well to Mod Diff (OD03866) 


3.1 


94936 Colon Adenocarcinoma 


0.0 


94930 Colon 


0.0 


94935 Colon Adenocarcinoma 


0.0 


113468 Colon Pool 


7.7 


113457 Small Intestine Pool 


14.9 


113460 Stomach Pool 


1.8 


113467 Bone Marrow Pool I 


1.1 j 


103371 Fetal Heart 


0.0 


113451 Heart Pool 


0.8 


113466 Lymph Node Pool 


2.7 


103372 Fetal Skeletal Muscle 


12.5 


113456 Skeletal Muscle Pool 


1.7 


113459 Spleen Pool 


0.0 


113462 Thymus Pool 


2.5 


CNS ca. (gho/astro) U87-MG I 


0.0 


CNS ca. CRlio/astro) U-l 18-MG 


0.0 


CNS ca (neuro-irwrt xi *o 


1.1 


95264 Brain astrocytoma 


0.0 
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CNS ca. (astro)_SNB-75 


0.0 j 


CNSca.felio) SNB-19 


0.0 


CNS ca. (glio) SF-295 


2.8 


113447 Brain (Amygdala) Pool 


7.7 


103382 Brain (cerebellum) 


3.7 


64019-1 brain(fetal) 


27.5 


1 13448 Brain (Hippocampus) Pool 


0.0 


113464 Cerebral Cortex Pool 


9.6 


1 13449 Brain (Substantia nigra) Pool 


2.4 


1 1 3450 _Brain (Thalamus) Pool 


9.0 


103384 Brain (whole) 


1.2 


113458 Spinal Cord Pool 


3.0 


103375 Adrenal Gland 


0.0 


113454 Pituitary gland Pool 


0.0 


103397 Salivary Gland 


0.9 


103369 Thyroid (female) 


24.7 


Pancreatic ca. CAPAN2 


1.4 


113453 Pancreas Pool 


1.8 



Panel General_screening_panel_vl.4 Summary Ag3927 Expression of the NOV6a 
gene in this panel is limited to samples originating from the testis (CT=33) and the kidney. 
Thus, expression of this gene could be used to distinguish testis and kidney tissue from the 
5 other tissues in this panel. 

Ag2179 Expression of the NOV6a gene is low/undetectable (Ct values >35) in all 
samples in Panels 1.3D, 2D, 4D, and CNS_neurodegeneration_vl.O. (Data not shown.) 

NOV7a: IGE Receptor Beta Subunit 

Expression of the NOV7a gene (SC126624027_A) was assessed using the primer- 
1 0 probe set Ag2 1 78 described in Table 58. Results from RTQ-PCR runs are shown in Table 59. 



Table 58 . Probe Name Ag2178 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ZD 
NO: 


Forward 


5 » - TTGAGAAAGGCAGAGAAATGAA - 3 • 


59.1 


22 


85 


188 


Probe 


TET- 5 ' - CAATAATGCTGAAAGTCATCAATGTAATCA- 3 » - 
TAMRA 


64.2 


30 


112 


189 


Reverse 


5 • - ACTGTCCTGTTCTTGGGAATTT - 3 • 


59 


22 


142 


190 



Table 59 . Panel 1.3D 





Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


1.3dx4tm5487 
t ag2178 bl 


Tissue Name 


13dx4tm5487 
t a E 2178 bl 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 
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Pancreatic ca. CAPAN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


o.o ! 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


0.0 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pi. effusion) MCF-7 


0.0 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 i 


Heart (fetal) 


0.0 


Breast ca * (pi. effusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


0.0 


Ovarian ca. O VCAR-4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


0.0 


Ovarian ca. IGROV- 1 _j 


0.0 


Stomach 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


0.0 


Colon ca.SW480 


0.0 


Placenta 


0.0 


Colon ca * (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


100.0 


Colon ca 


u.u 


vlelanoma Hso88(A).T 


0.0 


83219 CC Well to Mod DifF 
fODQ386(fl 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca.HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M 14 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 
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Panel 1.3D Summary Expression of the NOV7a gene is restricted to the testis 
(CT=32.9). Thus, the expression of this gene could be used to distinguish testis tissue from the 
other samples on the panel. 

Expression of the NOV7a gene is low/undetectable (Ct values >35) in all samples in 
Panels 2D and 4D. (Data not shown.) 

NOV8: Muncl8-like 

Expression of the NOV8 gene (SC138745558_A) was assessed using the primer-probe 
set Ag2177 described in Table 60. Results from RTQ-PCR runs are shown in Tables 61-64. 



Table 60 . Probe Name Ag2177 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ■ - TCCAGTGTTCAAAGCTTCTTTC- 3 * 


58.6 


22 


937 


191 


Probe 


FAM-5 1 - CCCAAGCAAATTTGTCCTTATCACCG - 3 « -TAMRA 


68.9 


26 


983 


192 


Reverse 


5 ' - CGAGCTTTCCAAATGT ATCAAG - 3 » J 


58.9 


22 


1014 


193 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
£xpression(%) 


13dtm4176f_ 
ae2177 


13dtm4176f_ 


Liver adenocarcinoma 


14.6 


Kidney (fetal) 


8.4 


Pancreas 


3.3 


Renal ca. 786-0 


1.3 


Pancreatic ca. CAP AN 2 


7.4 


Renal ca. A498 


13.1 


Adrenal gland 


9.8 


Renal ca. RXF 393 


0.9 


Thyroid 


13.4 


Renal ca. ACHN 


11.1 


Salivary gland 


3.3 


Renal ca. UO-31 


24.7 


Pituitary gland 


16.8 


Renal ca. TK-10 


6.7 


Brain (fetal) 


8.1 


Liver 


1.9 


Brain (whole) 


13.9 


Liver (fetal) 


6.5 


Brain (amygdala) 


16.0 


Liver ca. (hepatoblast) HepG2 


0.4 


Brain (cerebellum) 


7.6 


Lung 


12.0 


Brain (hippocampus) 


72.7 


Lung (fetal) 


6.8 


Brain (substantia nigra) 


6.0 


Lung ca. (small cell) LX-1 


1.6 


Brain (thalamus) 


16.2 


taing ca. (small cell) NCI-H69 


14.8 


Cerebral Cortex 


45.1 


Lung ca. (s.cell var.) SHP-77 


14.3 


Spinal cord 


8.4 


Lung ca. (large cell)NCI-H460 


8.0 


CNS ca. (glio/astro) U87-MG 


28.7 | 


Lung ca. (non-sm. cell) A549 


12.1 


CNS ca. (glio/astro) U- 1 1 8-MG ! 


34.4 


Lung ca. (non-s.cell) NCI-H23 


18.9 


CNS ca. (astro) SW1783 


14.8 


Lung ca (non-s.cell) HOP-62 


13.1 


CNS ca.* (neuro; met ) SK-N-AS 


56.3 


Lung ca. (non-s.cl) NCI-H522 


10.4 


CNS ca. (astro) SF-539 


14.2 


Lung ca. (squam.) SW 900 


4.7 


CNS ca. (astro) SNB-75 


21.5 


Lung ca. (squam.) NCI-H596 


6.3 
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CNS ca. (glio)SNB-19 


7.9 


Mammary gland 


14.4 


CNS ca.(glio)U251 


8.1 


Breast ca.* (pi. effusion) MCF-7 


4.4 


CNS ca. (glio) SF-295 


22.4 


Breast ca.* (plef) MDA-MB-231 


39.8 


Heart (fetal) 


12.0 


Breast ca * (pi. effusion) T47D 


6.2 


Heart 


2.8 


Breast ca. BT-549 


100.0 


Fetal Skeletal 


42.0 


Breast ca. MDA-N 


10.4 


Skeletal muscle 


4.6 


Ovary 


31.0 


Bone marrow 


5.8 


Ovarian ca. OVCAR-3 


6.7 


Thymus 


5.6 


Ovarian ca. OVCAR-4 


4.5 


Spleen 


9.0 


Ovarian ca. OVCAR-5 


8.0 


Lymph node 


4.5 


Ovarian ca. OVCAR-8 


2.1 


Colorectal 


13.9 


Ovarian ca. IGROV-1 


0.9 


Stomach 


7.4 


Ovarian ca.* (ascites) SK-OV-3 


13.3 


Small intestine 


8.4 


Uterus 


10.8 


Colon ca. SW480 


8.1 


Placenta 


10.4 


Colon ca.* (SW480 met)SW620 


2.5 


Prostate 


4.0 


Colon ca. HT29 


0.5 


Prostate ca.* (bone met)PC-3 


4.1 


Colon ca. HCT-116 


5.6 


Testis 


14.2 


^oion ca. CaCo-2 


0.1 


Melanoma Hs688(A).T 


10.6 


83219 CC Well to Mod Diff 
fOD03866^ 


6.7 


Melanoma* (met) Hs688(B).T 


4.2 


Colon ca. HCC-2998 


39.8 


Melanoma UACC-62 


3.7 


Gastric ca* (liver met) NCI-N87 


1.4 


Melanoma M14 


3.9 


Bladder 


3.5 


Melanoma LOX IMVI 


4.5 


Trachea 


12.9 


Melanoma* (met) SK-MEL-5 


9.5 


Kidney 


5.1 


Adipose 


7.2 


Table 62. Panel 2D 






Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


2dtm4177f ag2 
177 " 


Tissue Name 


2dtm4177f ag2 
177 


Normal Colon GENPAK 06 1003 


80.1 


Kidney NAT Clontech 8 120608 


24.7 


83219 CC Well to Mod Diff 
fOD03866^ 


9.1 


Kidney Cancer Clontech 8120613 


31.9 


83220 CC NAT fOD03866) 


16.3 


Kidney NAT Clontech 8120614 


31.2 


83221 CC Gr.2 rectosigmoid 
fOD03868) 


12.5 


Kidney Cancer Clontech 9010320 


Jl.w 


83222 CC NAT fOD03868^ 


6.3 


Kidney NAT Clontech 901032 1 


43 2 


83235 CC Mod Diff<OD0392<n 


7.7 


Normal Uterus GENPAK 061018 


12.3 


83236 CC NAT fODOTOO) 


21.6 


Uterus Cancer GENPAK 06401 1 


35.8 


83237 CC Gr.2 ascend colon 
(OD0392n 


27.7 ( 


Normal Thyroid Clontech A+ 
5570-1 


26.2 


83238 CC NAT (0DO392n 


23.5 


Fhyroid Cancer GENPAK 064010 


43.5 


83241 CC from Partial 
Heoatectomv TODO430O) 


25.7 i 


rhyroid Cancer INYTTROGEN 
\302152 


23.2 


83242 Liver NAT rODO430«» 


24.1 j 


rhyroid NAT INVITROGEN 
V302153 


37.9 


87472 Colon mets to hmg 
(OD04451-0n 


10.3 J 


formal Breast GENPAK 061019 


35.1 
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1 ft 7 
15. / 


545/7 Breast Cancer (OD04566} 


37.4 


Normal Prostate Clontech A+ 

£.S,AA 1 
Oj**0-1 


9.4 


85975 Breast Cancer (0004590- 
01} 


53.6 


o*» i Jrrostate cancer i l/iju44 i u ' 


A 1 0 

41.5 


85976 Breast Cancer Mete 
(OD04590-03) 


42.9 


84141 Prostata NAT (Cin(\dd\(Vl 




87070 Breast Cancer Metastasis 
(UU04oj5-05) 


45.7 


87073 Prostate Cancer COD04720- 


17 7 

[ .5.3.2 


ObNPAK Breast Cancer 064006 


19.9 


87074 Prostate NAT fOD04720- 
02} 


64.2 


Breast Cancer Res. Gen. 1024 


42.3 


Normal T nno flFMPAlf fiAIOIH 


"71 0 
/ 1.2 


Breast Cancer Clontech 9100266 


46.3 


83239 Lung Met to Muscle 


36.1 


Breast NAT Clontech 9100265 


32.8 


JH740 Miiqp1#» MAT /fYnOA78^ 


n o 


Breast Cancer INVITROGEN 
A209073 


26.6 


84 1 36 Lune Malignant Cancer 
(OD03126^ 


48.0 


Breast MAT FNVITR nr.PM 

cool L\f \ L UN V 1 1 rvv-HJUrlN 

A2090734 


23.5 


84137 Lune NAT (OD0312tf 


53.6 


Normal Liver GENPAK 061009 


9.4 


oho 1 1 L,un£ cancer {kjijuhhx)**} 


31.6 


Liver Cancer GENPAK 064003 


6.2 


84877 T nno MAT {ClT\(\AA(\A\ 


26.2 


Liver Cancer Research Genetics 
RNA 1025 


10.7 


84875 I unp Canrer fOnnd^£^\ 


1 l.o 


Liver Cancer Research Genetics 
RNA 1026 


11.0 


84876 T nno MAT fnnn4^£^\ 


11C 

11.5 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


12.2 


85950 Lune Cancer (OD04237-01) 


oo.u 


Paired Liver Tissue Research 
uenetics Kin A 6004-N 


12.2 


85970 Lune NAT fOD04?'*7-fm 


77 0 
2J.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


9.5 


83255 Ocular Mel Met to Liver 
(ODO4310^ 


23.7 


^aired Liver Tissue Researrh 
Genetics RNA 6005-N 


5.3 


83256 I iverMAT fonr^mrvi 


1 *7 n 

17.9 


Normal Bladder GENPAK 061001 


30.4 


84139 Melanoma Mets to Lung 
fOD0432H 


42.3 


Bladder Cancer Research Genetics 
RNA 1023 


1 1.0 


84 1 38 Lune NAT COD0432 1 ^ 


42.0 


Bladder Cancer INVITROGEN 
A302173 


10. J 


Normal Kidnev fJFMPAlf 0£1fin& 


85.3 


87071 Bladder Cancer (OD0471 R- 
01} 


56.6 


83786 Kidnev Ca. Nuclear erade 2 
(OD04338^ 


100.0 


•7072 Bladder Normal Adtacent 
OD04718-03 1 ! 


44.1 


83787 Kidnev NAT fnnnd'HSft 


49.7 


Normal Ovary Res. Gen. 


19.3 


83788 Kidnev Ca Nuclear grade 
1/2 «>D04339^ 


38.2 


ovarian cancer ijUNrAJx Uo400o 


31.6 


83789 Kidnev NAT fOnftamtt 


59.5 


87492 Ovarv Cancer fOD0476R. 
07} 


34.6 


83790 Kidnev Ca. Clear cell type 
(OD04340) 


68 8 


5 /4yj Uvarv NAT (OD04768-08^ 


8.2 


83791 Kidnpv MAT fdVi(\A1AfS\ 


50.7 1 


formal Stomach GENPAK 
D61017 


25.3 


83792 Kidnev Ca. Nuclear erade 1 
fOD04348^ 


13.5 i 


Sastric Cancer Clontech 9060358 


12.2 


83793 Kidnev MAT fnr%(\A1AQ\ 


25.9 


^AT Stomach Clontech 9060359 


22.4 


87474 Kidnev Cancer (OD04622- 


23.5 ( 


jastric Cancer Clontech 9060395 


30.8 


87475 Kidnev NAT fOD04fi??.rtt) 


9.1 1 


^AT Stomach Clontech 9060394 


24.8 


85973 Kidnev Cancer CODO/USO. 


45.1 ( 


jastric Cancer Clontech 9060397 


18.4 
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on 








85974 Kidnev NAT ft)D04450-03} 


37.4 


NAT Stomach Clontech 9060396 


12.4 


Kidney Cancer Clontech 8120607 


30.6 


Gastric Cancer GENPAK 064005 


31.2 



Table 63 . Panel 4D 



Tissue Name 


Relative 
Expression(%) 




Relative 
Expression(%) 


A Ji A \ TDf 

4dtm4178f 
ag2177 ~ 


Tissue Name 


4dtm4178f 
ag2177 


yo i oo oeconaary l n l anti- 
CD28/anti-CD3 


11.6 


93100 HUVEC (Endothelial) IL- 
1b 


25.0 


yo/oy oeconaary l tiz anti- 
CD28/anti-CD3 


42.9 


93779_HUVEC (Endothelial)JFN 
gamma 


52.1 


93770_SecondaryTrl anti- 
CD28/anti-CD3 


39.8 


93102_HUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


35.1 


^jj/j oeconaary ini resting day 
4-6inIL-2 


16.7 


93101HUVEC 
(Endothelial) TNF alpha + IL4 


41.8 


oceuiiuary inz resting oay 
4-6 in IL-2 


24.8 


93781 HUVEC (Endothelial) IL- 
11 


19.1 


93571_SecondaryTrl resting day 
4-6 in IL-2 




93583_Lung Microvascular 
Endothelial Cells none 


40.6 


93568_primary Thl_anti- 
CD28/anti-CD3 




93584_Lung Microvascular 
Endothelial CellsJTNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


37.6 


93569 primary Th2_anti- 
CD28/anri-CD3 


43.2 


92662_Microvascular Dermal 
endothelium none 


58.2 


93570 primary Trl_anti- 
CD28/anti-CD3 


OU. / 


92663_Microsvasular Dermal 
endothelium_TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


35.1 


9356*5 nrima rv TTi 1 rpch'nrr A\r A A 
piLujoijr iiii res ling ay 4-0 

in IL-2 


84.7 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb (1 ng/ml)** 


31.6 


93566 primary Th2 resting dy 4-6 
in IL-2 


55.5 


93347_Small Airway 
Epithelium none 


17.7 


93567 nrimaru Trl Tf*etinn A\r A A 

sjjyji piuiioiy iri resimg ay 4-0 

in IL-2 


42.0 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


72.2 


93351 CD45RAm4 
lymphocyte anti-CD28/anti-CD3 


31.0 


92668_Coronery Artery 
SMC resting 


38.4 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti-CD3 


j / .O 


92669_Coronery Artery 
SMC_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


9325 1_CD8 Lymphocytes anti- 
CD28/anti-CD3 




yjlU/ astrocytes resting 


27.9 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


24.0 


93108 astrocytes TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


17.2 


93574 chronir CT^ft T umnKA^irfAP 
~^vm *jiu\* \^uo j^yiiipiiocyies 

2ry activated CD3/CD28 


22.1 


92666 KIJ-81? iTtaCnnhl'lt rPCh'nn 

✓^ww au oii \joaoopnn ) resting 


22.8 


93354 CTid nnnp 


14.5 


92667JCU-812 
basophil) PMA/ionoycin 


49.0 


93252_Secondary 
Thl/Th2/Trl anti-CD95 CHU 


30.1 


«579_CCD1106 
Xeratinocytes) none 


13.8 


93103 LAK cells resting 


38.7 


W580JXD1106 

Xeratinocytes) TNFa and IFNc 
>* 


5.6 


93788 LAK cells IL-2 


29.5 5 


>3791 Liver Cirrhosis 


7.9 


93787 LAK cells IL-2+IL-12 


21.6 5 


>3792 Lupus Kidney 


4.6 
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93789_LAK cells _IL-2+EFN 
gamma 


38.7 


93577 NCI-H292 


48.6 


Onnn I a V /-olio TT Ij. TT lO 

yj /yu lajv ceiis il,-z+ il-1o 


49.3 


93358 NCI-H292 IL-4 


63.3 


93104_LAK 

cells PMA/ionomycin and IL-18 


17.4 


93360 NCI-H292 IL-9 


66.4 


yjj/o fNiv ^eiis iL-z res ring 


25.3 


93359 NCI-H292 IL-13 


34.6 


93 109_Mixed Lymphocyte 
Reaction Two Way MLR 


31.6 


93357 NCI-H292 IFN gamma 


31.6 


93 1 10_Mixed Lymphocyte 
Keacnon i wo way mlk 


15.7 


93777 HPAEC - 


32.5 


93 1 1 l_Mixed Lymphocyte 

DAl^tinn Turn \lfl«f \MI t> 

kg action i wo way mlk 


17.1 


93778_HPAEC_IL-1 beta/TNA 
alpha 


41.8 


93 1 12 ^Mononuclear Cells 
(PBMCs) resting 


10.0 


93254_Normal Human Lung 
Fibroblast none 


37.6 


93 1 l3_Mononuclear Cells 

jriJIVU^S^ r WM 


66.9 


93253_Normal Human Lung 
Fibroblast JTNFa (4 ng/ml) and IL- 
lb(l ng/mi) 


24.0 


93 1 14_Mononuclear Cells 


35.8 


93257_Normai Human Lung 
Fibroblast IL-4 


71.7 


yozHy Kamos yo ceil) none 


27.2 


93256_Normal Human Lung 
Fibroblast IL-9 


55.5 


iozju Kamos (r> cell) lonomycui 


62.0 


93255_Normal Human Lung 
Fibroblast IL-13 


41.8 


yjjHy d lympnocytes r WM 


76.8 


93258_Normal Human Lung 
Fibroblast IFN gamma 


61.1 


93350 B lymphoytes CD40L and 
IL-4 


58.2 


93 1 06 J)ermal Fibroblasts 
CCD 1070 resting 


57.8 


yz00D__iiUL- 1 

(Eosinophil)_dbcAMP 

differentiated 


29.3 


93361_Dermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 


95.3 


QUASI CHT 1 

(Eosinophil)_dbcAMP/PMAionom 

vrin 


20.9 


93105JDermal Fibroblasts 
CCD 1070 IL-1 beta 1 ng/ml 


31.0 


^jjjo L/enaniic i^eiis none 


24.8 


93772_dermal fibroblastJFN 
gamma 


32.8 


93355_Dendritic Cells_LPS 100 
ng/ml 


20.6 


93771 dermal fibroblast IL-4 


70.2 


93775 Dendritic Cells anti-CD40 


28.9 


93260 DBD Colitis 2 


2.2 


93774 Monocytes resting 


30.4 


93261 IBDCrohns 


2.8 


93776 Monocytes LPS 50 ng/ml 


21.9 


735010 Colon normal 


30.1 


7 «?joi lvidt/iopnages resnng 


51.8 


735019 Lung none 


29.7 


93582_Macrophages_LPS 100 
ng/ml 


1 o o 

18.3 


64028-1 Thymus none 


49.3 


93098_HUVEC 
i^iiuuuiciidiy none 


52.9 


64030-1 Kidney none 


35.6 


93099JIUVEC 
(Endothelial) starved 


100.0 






Table 64. Panel CNS neurodegeneration vl.O 






Relative 
Expression(%) 




Relative 
£xpression(%) 


Tissue Name 


tm6900f 
ag2177 alsl 


Tissue Name 


tm6900f_ 
art 177 a1«l 

<*j^*» x / / nisi 


AD 1 Hippo 


0.0 


Control (Path) 3 Temporal Ctx 


4.5 


AD 2 Hippo 


21.5 


Control (Path) 4 Temporal Ctx 


34.0 


AD 3 Hippo 


5.6 


\D 1 Occipital Ctx 


13.8 
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AD 4 Hippo 


6.8 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


66.5 


AD 3 Occipital Ctx 


6.4 


AD 6 Hippo 


34.0 


AD 4 Occipital Ctx 


29.1 


Control 2 Hippo 


38.5 


AD 5 Occipital Ctx 


45.7 


Control 4 Hippo 


11.4 


AD 6 Occipital Ctx 


0.1 


Control (Path) 3 Hippo 


0.0 


Control 1 Occipital Ctx 


4.5 


AD 1 Temporal Ctx 


11.4 


Control 2 Occipital Ctx 


69.7 


AD 2 Temporal Ctx 


38.6 


Control 3 Occipital Ctx 


16.1 


AD 3 Temporal Ctx 


4.8 


Control 4 Occipital Ctx 


8.2 


AD 4 Temporal Ctx 


0.0 


Control (Path) 1 Occipital Ctx 


70.8 


AD 5 Inf Temporal Ctx 


100.0 


Control (Path) 2 Occipital Ctx 


0.0 


AD 5 Sup Temporal Ctx 


30.4 


Control (Path) 3 Occipital Ctx 


4.2 


AD 6 Inf Temporal Ctx 


58.9 


Control (Path) 4 Occipital Ctx 


12.6 


AD 6 Sup Temporal Ctx 


36.5 


Control 1 Parietal Ctx 


7.8 


Control 1 Temporal Ctx 


9.7 


Control 2 Parietal Ctx 


28.9 


Control 2 Temporal Ctx 


57.5 


Control 3 Parietal Ctx 


0.0 


Control 3 Temporal Ctx 


14.4 


Control (Path) 1 Parietal Ctx 


82.8 


Control 3 Temporal Ctx 


7.6 


Control (Path) 2 Parietal Ctx 


24.3 


fVvn*»»*vl /Dntl>\ 1 T* l 

control (rath) 1 Temporal Ctx 


58.9 


Control (Path) 3 Parietal Ctx 


4.0 


Control (Path) 2 Temporal Ctx 


30.2 


Control (Path) 4 Parietal Ctx 


33.8 



• Panel 1.3D Summary Expression of the NOV8 gene is ubiquitous among the samples 
in this panel, with highest expression in a sample derived from a breast cancer cell line (BT- 
549) (CT=27.4). In addition, there is substantial expression in a neuroblastoma cell line (SK- 
N-AS). Of note is the difference in expression between the sample of fetal skeletal muscle and 
its adult counterpart. Thus, the expression of this gene could be used to distinguish skeletal 
muscle from fetal and adult sources. 

In addition, there is substantial expression of this gene in the hippocampus and cerebral 
cortex. Munc 18 appears to be critically involved in the process of synaptic vesicle docking 
prior to neurotransmitter release. Since the NOV8 gene product is a Munc 18 homolog, 
inhibition of the function of this protein may have therapeutic benefit in any disease in which 
selective decreases of neurotransmission has been shown to ameliorate symptomology (e.g., 
epilepsy or other seizure disorders, schizophrenia, bipolar disorder or anxiety). 

The NOV8 gene encodes a putative intracellular protein with moderate expression in 
many metabolic tissues including adipose, adrenal gland, adult and fetal heart, adult and fetal 
liver, adult and fetal skeletal muscle, pancreas, pituitary and thyroid. Thus, this protein may be 
important for the pathogenesis and/or treatment of disease in any or all of these tissues, 
including obesity and diabetes. 

Panel 2D Summary Expression of the NOV8 gene is ubiquitous among the samples in 
this panel, with highest expression in a kidney cancer sample (CT=27. 1). Thus, the expression 

261 



WO 02/066643 PCT/USO 1/48 732 

of this gene could be used to distinguish between this kidney cancer and the other samples in 

the panel. 

Panel 4D Summary The NOV8 gene is widely expressed among the samples in this 
panel, with highest expression in endothelial (HUVEC) cells (CT=26.7). Significantly, 
expression of the NOV8 gene is higher in in activated B cells than in resting B cells. Small 
molecule drugs that inhibit the function of the NOV8 gene product may reduce the function of 
activated B cells and may reduce or eliminate the symptoms in patients with autoimmune and 
inflammatory diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, 
asthma, psoriasis, and rheumatoid arthritis. 

Panel CNS_neurodegeneration_vl.O Summary The NOV8 gene is widely expressed 
among the samples in this panel, with highest expression in the temporal cortex of an 
Alzheimer's patient (CT=26.6). While the expression of this gene does not appear be specific 
to Alzheimer's disease, this panel confirms expression at the moderate/high level in the brain 
in an additional set of individuals (Voets et al., Muncl8-1 promotes large dense-core vesicle 
docking. Neuron. 31(4):581-91, 2001). 

NOV9: Immunoglobulin-like 

Expression of the NOV9a gene (SCI 386735 1 1_A) and the NOV9b variant 
(CG106625-02) was assessed using the primer-probe set Ag2176 described in Table 65. 
Results from RTQ-PCR runs are shown in Tables 66-70. 



Table 65 . Probe Name Ag21 76 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 1 - GGATAACGGCACCTACACTTG - 3 » 


59.5 


21 


1006 


194 


Probe 


TET-5 • - AGGCGTCCAATAAGCACGGCCAT - 3 ' -TAMRA 


71.4 


23 


1029 


195 


Reverse 


S ' - CAGGGTCGTAGACCACAAGTAC - 3 ' 


58.7 


22 


1067 


196 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


l-3dtni4274t_ 
ag2176 


Udtm4274t 
ag2176 


Liver adenocarcinoma 


6.4 


Kidney (fetal) 


3.6 


Pancreas 


1.5 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.4 


Renal ca. A498 


3.3 


Adrenal gland 


4.5 


Renal ca. RXF 393 


0.1 


Thyroid 


1.0 


Renal ca. ACHN 


1.0 


Salivary gland 


1.3 


kenal ca.UO-31 


2.8 


Pituitary gland 


8.7 


Renal ca.TK-10 


1.7 


Brain (fetal) 


13.6 


Liver 


0.6 
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Brain (whole) 


28.5 


Liver (fetal) 


0.7 


Brain (amygdala) 


35.4 


Liver ca. (hepatoblast) HepG2 


\ 2.5 


Brain (cerebellum) 


9.8 


Lung 


1.3 


Brain (hippocampus) 


100.0 


Lung (fetal) 


1.6 


Brain (substantia nigra) 


21.8 


Lung ca. (small cell) LX-1 


0.4 


Brain (thalamus) 


48.0 


Lung ca. (small cell) NCI-H69 


1.8 


Cerebral Cortex 


10.2 


Lung ca. (sxell var.) SHP-77 


2.3 


Spinal cord 


24.1 


Lung ca. (large cell)NCI-H460 


0.7 


CNS ca. (glio/astro) U87-MG 


0.3 


Lung ca. (non-sm. cell) A549 


1.2 


CNS ca. (glio/astro) U-l 18-MG 


0.3 


Lung ca. (non-s.cell) NCI-H23 


1.0 


CNS ca. (astro) SW1783 


0.4 


Lung ca (non-s.cell) HOP-62 


1.5 


CNS ca.* (neuro; met ) SK-N-AS 


2.8 


Lung ca. (non-s.cl) NCI-H522 


1.9 


CNS ca. (astro) SF-539 


0.2 


Lung ca. (squam.) SW 900 


1.5 


CNS ca. (astro) SNB-75 


7.4 


Lung ca. (squam.) NCI-H596 


0.1 


CNS ca. (glio) SNB-19 


4.9 


Mammary gland 


4.3 


CNS ca. (glio)U251 


2.4 


Breast ca.* (pi. effusion) MCF-7 


0.8 


CNS ca. (glio) SF-295 


3.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.3 


Heart (fetal) 


2.1 


Breast ca.* (pi. effusion) T47D 


0.5 


Heart 


0.8 


Breast ca. BT-549 


3.4 


Fetal Skeletal 


4.6 


Breast ca. MDA-N 


0.3 


Skeletal muscle 


0.3 


Ovary 


1.4 


Bone marrow 


0.3 


Ovarian ca. OVCAR-3 


1.0 


Thymus 


0.3 


Ovarian ca. OVCAR-4 


1.0 


Spleen 


0.4 


Ovarian ca. O VCAR-5 


2.3 


Lymph node 


0.2 


Ovarian ca. OVCAR-8 


0.4 


Colorectal 


0.3 


Ovarian ca. 1GROV-1 


0.6 


Stomach 


2.6 


Ovarian ca.* (ascites) SK-OV-3 


1.6 


Small intestine 


2.5 


Uterus 


2.0 


Colon ca. SW480 


11.0 


Placenta 


0.1 


Colon ca.* (SW480 met)SW620 


0.6 


Prostate 


4.7 


Colon ca. HT29 


0.4 


Prostate ca.* (bone met)PC-3 


0.8 


Colon ca. HCT-116 


1.5 


Testis 


2.1 


Colon ca. CaCo-2 


0.9 


Melanoma Hs688(A).T 


0.1 


83219 CC Well to Mod Diff 
(OD03866) 


0.3 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca.HCC-2998 


1.0 


Melanoma U ACC-62 


1.1 


Gastric ca.* (liver met) NCI-N87 


1.5 


Melanoma M 14 


0.0 


Bladder 


0.4 


Melanoma LOX IMVI 


0.0 


Trachea 


6.8 


Melanoma* (met) SK-MEL-5 


0.7 


Kidney 


2.6 


Adipose 


o.i 1 


Table 67. Panel 2D 






Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


2dtm4275t 

_ag2176 


Tissue Name 


2dtrn4275t 
ag2176 


Normal Colon GENPAK 061003 


31.0 


Kidney NAT Clontech 8120608 


45.7 


83219 CC Well to Mod DiflF 


6.7 


Sidney Cancer Clontech 8 120613 


46.3 
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(OD03866) 








83220 CC NAT (OD03866> 


10.0 


Kidney NAT Clontech 8120614 


66.0 


oizz i ka* or.z recrosiKmoia 
fOD03868) 


1.4 


Kidney Cancer Clontech 9010320 


11.2 


83222 CC NAT «)D03868> 


6.7 


Kidney NAT Clontech 901032 1 


100.0 


83235 CC Mod DifHODO3920} 


3.4 


Normal Uterus GENPAK 061018 


5.0 


83236 CC NAT (ODO3920} 


3.2 


Uterus Cancer GENPAK 06401 1 


16.5 


o3Z j I Lt or./ ascena colon 
(OD03920 


6.5 


Normal Thyroid Clontech A+ 
6570-1 


12.5 


83238 CC NAT (OD0392H 


8.8 


Thyroid Cancer GENPAK 064010 


6.2 


83241 CC from Partial 
Hepatectomv (ODO4309) 


5.2 


Thyroid Cancer INVITROGEN 
A302152 


1.0 


83242 Liver NAT CODO4309) 


8.2 


Thyroid NAT INVITROGEN 
A302153 


14.7 


o /*♦ / z v^oion rneis to rung 
(OD04451-0H 


6.8 


Normal Breast GENPAK 061019 


27.7 


87473 Lunp NAT (OD0445l-02 , | 


4.9 


84877 Breast Cancer fODG4566^ 


17.4 


Normal Prostate Clontech A+ 
6546-1 


61.6 


85975 Breast Cancer (OD04590- 

on 


35.6 


84140 Prostate Cancer TOD04410) 


37.6 


85976 Breast Cancer Mets 
(OD04590-03} 


38.2 


84141 Prostate NAT COD044 10) 


29.7 


87070 Breast Cancer Metastasis 
(OD04655-05* 


23.7 


87073 Prostate Cancer rOD04720- 

0D 


28.7 


GENPAK Breast Cancer 064006 


10.2 


87074 Prostate NAT (CfTi(SAT)Ci 
021 


67.8 


Breast Cancer Res. Gen. 1024 


34.2 


Normal Lung GENPAK 061010 


14.0 


Breast Cancer Clontech 9100266 


17.8 1 


83239 Lunp Met to Muscle 
(OD04286) 


3.1 


Breast NAT Clontech 9100265 


19.9 


83240 Muscle NAT fOD04286) 


5.2 


Breast Cancer INVITROGEN 
A209073 


41.8 


84136 Limp Malionant Panrpr 

(OD03126) 


14.6 


Breast NA i INVITROGEN 
A2090734 




84137 Lunp NAT fOD03 126> 


6.3 


Normal Liver GENPAK 061009 


2.4 


84871 Lunp Cancer iOD044(M 


21.9 


Liver Cancer GENPAK 064003 


1.2 


O A OIO T VTA T» //M% f\ A A f\ A\ 

o4872 Lung NAT (OD04404) 


8.2 


Liver Cancer Research Genetics 
RNA 1025 


3.4 


84875 Lune Cancer rt)D04565 . 


13.5 


Liver Cancer Research Genetics 
RNA 1026 


2.8 


84876 Lunp NAT COD04565 . 


3.7 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


7.3 


85950 Lune Cancer (0004237-01) 


35.1 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


1.0 


85970 Lunp NAT iOD04237-02^ 


9.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


1.9 


Hrnhr K/fpl Mot tr\ 1 i\/or 

v^Luidi ivtci iviei 10 juiver 
(ODO4310, 


6.7 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


2.1 


83256 Liver NAT TOD043 1 0) 


6.2 


Nonnal Bladder GENPAK 061001 


15.8 


84139 Melanoma Mets to Lung 
(OD04321) 


60.7 


Bladder Cancer Research Genetics 
RNA 1023 


4.0 


84138 Lunp NAT (OD0432n 


7.5 


Bladder Cancer INVITROGEN 
A302173 


13.2 


Nonnal Kidney GENPAK 061008 


35.1 


87071 Bladder Cancer <"OD047 1 8- 
01) 


29.5 


83786 Kidnev Ca. Nuclear erade 2 


85.9 87072 Bladder Normal Adiacent 


4.7 
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(OD04338) 




(OD04718-03) 




83787 Kidney NAT COD04338) 


28.7 


Normal Ovary Res. Gen. 


16.6 


83788 Kidnev Ca Nuclear grade 
1/2 (0004339^ 


6.8 


Ovarian Cancer GENPAK 064008 


26.4 


83789 Kidnev NAT (OD04339) 


64.6 


87492 Ovarv Cancer ( OD04768- 
071 


9.5 


83790 Kidnev Ca, Clear cell tvpe 
(OD04340) 


2.8 


87493 Ovarv NAT (OD04768-08) 


3.0 


83791 Kidnev NAT COD04340) 


27.2 


Normal Stomach GENPAK 
061017 


15.9 


oj tyi. jviuncy v^d. inucicoT grade j 
fOD04348> 


2.7 


Gastric Cancer Clontech 9060358 


2.8 


83793 Kidnev NAT fOD04348} 


14.9 


NAT Stomach Clontech 9060359 


9.6 


o /<* /4 K>tanev cancer ( UDU4ozz- 

on 


8.7 


Gastric Cancer Clontech 9060395 


21.5 


87475 Kidnev NAT (OD04622-03} 


9.9 


NAT Stomach Clontech 9060394 


10.5 


oj7 / 3 iviunev cancer (U1JU44jU- 
OD 


36.9 


Gastric Cancer Clontech 9060397 


25.7 


85974 Kidnev NAT (OD04450-03) 


16.6 


NAT Stomach Clontech 9060396 


5.1 


Kidney Cancer Clontech 8120607 


20.2 


Gastric Cancer GENPAK 064005 


6.9 



Table 68. Panel 4D 



Tissue Name 


Relative Expression(%) 


ag2176 a2 


^airrwz /ot 
ag2176 


93768 Secondary Thl anti-CD28/anti-CD3 


0.8 


0.9 


93769 Secondary Th2 anti-CD28/anti-CD3 


0.6 


0.7 


93770_SecondaryTrl anti-CD28/anti-CD3 


0.8 


1.7 


93573 Secondary Thl resting day 4-6 in IL-2 


0.2 


1.3 


yjjfz. oeconaary 1 nz resting day 4-o in IL-2 


0.2 


0.3 


93571 Secondary Trl resting day 4-6 in IL-2 


0.3 


1.4 


93568 primary Thl anti-CD28/anti-CD3 


0.4 


0.8 


93569 primary Th2 anti-CD28/anti-CD3 


0.0 


0.9 


93570 primary Trl anti-CD28/anti-CD3 


0.4 


0.2 


93565 primary Thl resting dy 4-6 in IL-2 


0.9 


2.2 


93566 primary Th2 resting dy 4-6 in IL-2 


0.4 


0.9 


93567 primary Trl resting dy 4-6 in IL-2 


0.1 


0.7 


93351 CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


0.8 


1.6 


93352 CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


0.6 


0.5 


93251 CD8 Lymphocytes anti-CD28/anti-CD3 


0.7 


0.8 


93353 chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


0.4 


0.3 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


0.0 


1.1 


93354_CD4 none 


0.1 


0.2 


93252 Secondary Thl/Th2/Trl anti-CD95 CHI 1 


0.6 


0.2 


93103 LAK cells resting 


0.7 


1.0 


93788 LAK cells IL-2 


0.3 


0.5 


93787 LAK cells IL-2+IL-12 


0.4 


0.4 


93789 LAK cells IL-2+IFN gamma 


0.4 


0.2 


93790 LAK cells IL-2+IL-18 


0.6 


0.9 


93104 LAK cells PMA/ionomycin and IL-18 


0.3 


1.5 
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93578 NK Cells IL-2 resting 


0.2 


1.2 


93109 Mixed Lymphocyte Reaction Two Way MLR 


0.6 


1.1 


931 10 Mixed Lymphocyte Reaction Two Way MLR 


0.4 


0.2 


93 1 1 1 Mixed Lymphocyte Reaction Two Way MLR 


0.5 


0.2 


93112 Mononuclear Cells (PBMCs) resting 


0.1 


0.1 


93113 Mononuclear Cells (PBMCs) PWM 


0.7 


1.2 


93114 Mononuclear Cells (PBMCs) PHA-L 


0.2 


0.5 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


0.3 


93349 B lymphocytes PWM 


0.8 


0.6 


93350_B lymphoytes CD40L and IL-4 


1.1 


0 3 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


0.8 


0 8 

v.© 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


8.9 


11.6 


93356 Dendritic Cells none 


0.7 


0.0 


93355 Dendritic Cells LPS 100 ng/ml 


0 8 


0 7 


93775 Dendritic Cells anti-CD40 


0.9 


04 


93774 Monocytes resting 


0.7 


0 s 


93776 Monocytes LPS 50 ng/ml 


0.5 


0 4 


93581 Macrophages resting 


0.0 


v.o 


93582 Macrophages LPS 100 ng/ml 


0.4 


0 7 


93098 HUVEC (Endothelial) none 

— * .rr.V— , 


1.3 


7 1 

46. J 


93099 HUVEC (Endothelial) starved 


2.8 


6 0 


93100 HUVEC (Endothelial) IL-lb 


1 0 

1 .VI 


1 ft 

1.0 1 


93779 HUVEC (Endothelial) IFN gamma 


3 6 


o.y 


93102 HUVEC (Endothelial) TNF alpha + IFN gamma 


06 

V/.VI 


n d 


93101 HUVEC (Endothelial) TNF alpha + IL4 


1 6 


z.o 


93781 HUVEC (Endothelial) IL-11 


6.4 


3.2 


93583 Lung Microvascular Endothelial Cells none 


2.5 


5.0 


Jo<i_L,ung Microvascular bnaotnelial Cells TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


1.3 


1.6 


92662 Microvascular Dermal endothelium none 


5.3 


4.9 


yzooj_Microsvasuiar Dermal endothelium TNFa (4 ng/ml) and ILlb 
(1 ng/ml) 


1 2 


J.J 


93773 Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) ** 


1 7 




93347 Small Airway Epithelium none 


2 3 
*»« j 


1 7 

-3.Z 


93348 Small Airway Epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) 


VI. J 


7 Q 


92668 Coronery Artery SMC resting 


0 S 

V. J 


1 7 
1. / 


92669 Coronery Arterv SMC TNFa (4 ne/mH and TT.lh (\ no/mW 




1 ^ 

J.J 


93107 astrocytes restine 


100 0 


1 Ml A 


93108 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


70 6 

/V/.V) 


Oj.j 


92666 KU-8 12 (Basophil) resting 


n o 


U.O 


92667 KU-812 (Basophil) PMA/ionoycin 


7 7 


1 c 

I.J 


93579 CCD1106fKeratinocvtes> none 


J.j 




93580 CCD1 106 (Keratinocvtes) TNFa and IFNe ** 


A 9 
U.O 


3.0 


93791 Liver Cirrhosis 


1.1 


. 1.5 


93792 Lupus Kidney 


2.7 


2.1 


93577 NCI-H292 


8.7 


9.6 
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93358 NCI-H292 IL-4 


103 


14.3 


93360 NCI-H292 IL-9 


10.4 


15.5 


93359 NCI-H292 IL-13 


7.9 


14.0 


93357 NCI-H292 IFN gamma 


6.8 


10.9 


93777 HPAEC - 


2.4 


3.8 


93778 HPAEC IL-1 betaTNA alpha 


2.1 


3.1 


93254 Normal Human Lung Fibroblast none 


1.7 


1.4 


93253_Normal Human Lung Fibroblast! Nra (4 ng/ml) and IL-lb (1 
ne/ml) 


2.1 


0.4 


93257 Normal Human Lung Fibroblast IL-4 


1.2 


2.8 


93256 Normal Human Lune Fibroblast IL-9 


1.9 


1.3 


93255 Normal Human Lune Fibroblast IL-13 


0.9 


3.9 


93258 Normal Human Lung Fibroblast IFN gamma 


2.4 


2.0 


93106 Dermal Fibroblasts CCD 1070 resting 


0.7 


1.3 


93361 Dermal Fibroblasts CCD 1070 TNF alpha 4 ng/ml 


1.1 


0.9 


93105 Dermal Fibroblasts CCD 1070 IL-1 beta 1 ng/ml 


0.2 


09 


93772 dermal fibroblast IFN gamma 


0.4 


07 


93771 dermal fibroblast IL-4 


0.9 


0.0 


93260 IBD Colitis 2 


0.6 


1.2 


93261 EBDCrohns 


0.4 


0.7 


735010 Colon normal 


3.3 


6.2 


735019 Lung none 


4.6 


4.4 


64028-1 Thymus none 


25.4 


3.6 


64030-1 Kidney none 


2.7 


5.8 



Table 69 . Panel CNS I 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


CNSlx4tm6184t 
ag2176 bl 


CNSlx4tm6184t 
ag2176 bl 


102633 BA4 Control 


37.2 


102662 Cing Gyr Parkinson's2 


28.6 


102634 BA7 Control 


40.3 


102664 BA4 Huntington's 


29.3 


102632 BA9 Control 


28.7 


102665 BA7 Huntington's 


32.3 


102635 BA17 Control 


27.7 


102663 BA9 Huntington's 


44.6 


102636 Glob Palladus Control 


32.9 


102666_BA17 Huntington's 


28.3 


102637 Sub Nigra Control 


59.6 


102667 Sub Nigra Huntington's 


100.0 


102638 Temp Pole Control 


10.7 


102668 Temp Pole Huntington's 


30.3 


102639 Cing Gyr Control 


40.2 


102669_Cing Gyr Huntington's 


77.9 


102641 BA4Control2 


48.9 


102671 BA4 Huntington's2 


4.8 


102642 BA7 Control 


55.4 


102672 BA7 Huntington's! 


27.0 


102640 BA9 ControI2 


56.1 


102670 BA9 Huntington's2 


12.9 


102643 BA17Control2 


55.4 


102673 BA17 Huntington's2 


11.0 


102644 Glob Palladus Control2 


15.7 


102674 Sub Nigra HuntinBton's2 


44.3 


102645 Sub Nigra Control2 


72.5 


102676 Cing Gyr Huntington's2 


31.8 


102646 Temp Pole Control2 


39.5 


102603 BA4 PSP 


13.2 


102647 Cing Gyr Control2 


27.5 


102604 BA7 PSP 


27.3 


102617 BA9 Alzheimer's 


9.7 


102602 BA9PSP 


24.5 


102620 Glob Palladus Alzheimer's 


42.7 


102605 BA17PSP 


24.6 
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102622 Temp Pole Alzheimer's 


7.1 


102606 Glob Palladus PSP 


6.2 


102623 Cing Gyr Alzheimer's 


27.8 


102607 Temp Pole PSP 


3.5 


102625 BA4 Alzheimer's2 


1.4 


102608 Cing Gyr PSP 


23.1 


102626 BA7 Alzheimer's2 


6.5 


102610 BA4 PSP2 


40.9 


102624 BA9 Alzheimer's2 


11.1 


102611 BA7PSP2 


26.1 


lUzoz/ rJAl / Alzheimer sZ 




102609 BA9 PSP2 


10.1 


102628 GlobPalladus 
Alzheimer's2 


12.8 


102612 BA17PSP2 


11.8 


102629 Sub Nigra Alzheimer's2 


23.1 


102613 Glob Palladus PSP2 


11.9 


102630 Temp Pole Alzheimer , s2 


4.4 


102614 Sub Nigra PSP2 


17.0 


1 0263 1 Cing Gyr Alzheimer's2 


11.6 


102615 Temp Pole PSP2 


4.0 


102649 BA4 Parkinson's 


31.4 


102616 Cing Gyr PSP2 


10.3 


102650 BA7 Parkinson's 


13.4 


102588 BA4 Depression 


10.9 


102648 BA9 Parkinson's 


21.8 


102589 BA7 Depression 


8.3 


102651 BA17 Parkinson's 


37.8 


102587 BA9 Depression 


6.2 


102652 Glob Palladus Parkinson's 


60.3 


102590 BA 17 Depression 


15.7 


102653 Temp Pole Parkinson's 


23.3 


102591 Glob Palladus Depression 


9.4 


102654 Cing Gyr Parkinson's 


35.4 


102592 Sub Nigra Depression 


18.2 


102656 BA4 Parkinson's2 


44.2 


102594 Cing Gyr Depression 


13.4 


102657 BA7 Parkinson's2 


26.2 


102596 BA4 Depression 


5.8 


102655 BA9 Parkinson*s2 


29.4 


102595 BA9 Depression2 


4.5 


i vzojo da l / r arKinson sz 


34.7 


102597 BA 17 Depression2 


21.1 


102659_Glob Palladus 
Parkinson's2 


26.5 


102599 Sub Nigra Depression 


15.0 


102660 Sub Nigra Parkinson's2 


95.6 


102600 Temp Pole Depression2 


9.0 


102661 Temp Pole Parkinson's2 


19.7 


102601 Cing Gyr Depression 


22.5 


Table 70. Panel CNS neurodegeneration V1.0 




Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


tm7006t 
ag2176 bl si 


Tissue Name 


tm7006t 
ag2176 bl si 


AD 1 Hippo 


15.4 


Control (Path) 3 Temporal Ctx 


7.2 


AD 2 Hippo 


42.7 


Control (Path) 4 Temporal Ctx 


22.1 


AD 3 Hippo 


7.0 


AD 1 Occipital Ctx 


16.7 


AD 4 Hippo 


10.4 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


63.1 


AD 3 Occipital Ctx 


6.4 


AD 6 Hippo 


68.0 


AD 4 Occipital Ctx 


27.4 


Control 2 Hippo 


47.6 


AD 5 Occipital Ctx 


57.8 


Control 4 Hippo 


19.3 


AD 6 Occipital Ctx 


18.3 


Control (Path) 3 Hippo 


6.6 


Control 1 Occipital Ctx 


6.3 


AD 1 Temporal Ctx 


16.8 


Control 2 Occipital Ctx 


80.9 


AD 2 Temporal Ctx 


41.3 


Control 3 Occipital Ctx 


15.8 


AD 3 Temporal Ctx 


5.5 


Control 4 Occipital Ctx 


16.1 


AD 4 Temporal Ctx 


23.2 


Control (Path) 1 Occipital Ctx 


100.0 


AD 5 Inf Temporal Ctx 


96.7 


Control (Path) 2 Occipital Ctx 


8.3 


AD 5 Sup Temporal Ctx 


55.1 


Control (Path) 3 Occipital Ctx 


6.6 


AD 6 Inf Temporal Ctx 


57.5 


Control (Path) 4 Occipital Ctx 


9.7 
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AD 6 Sup Temporal Ctx 


60.0 


Control 1 Parietal Ctx 


13.2 


Control i Temporal Ctx 


9.6 


Control 2 Parietal Ctx 


32.2 


Control 2 Temporal Ctx 


51.3 


Control 3 Parietal Ctx 


23.8 


Control 3 Temporal Ctx 


17.4 


Control (Path) 1 Parietal Ctx 


68.7 


Control 3 Temporal Ctx 


17.3 


Control (Path) 2 Parietal Ctx 


28.2 


Control (Path) 1 Temporal Ctx 


51.9 


Control (Path) 3 Parietal Ctx 


6.4 


Control (Path) 2 Temporal Ctx 


28.7 


Control (Path) 4 Parietal Ctx 


29.5 



Panel 1.3D Summary Expression of the NOV9A gene is ubiquitous among the 
samples in this panel, with highest expression seen in the hippocampus (CT=25.1). The highly 
brain-preferential pattern of expression of this gene indicates a role in normal adult brain 
5 function. Please see Panel CNS_l for further discussion of potential utility in the central 
nervous system. 

Among tissues with metabolic function, the NOV9 A gene has moderate expression in a 
variety of metabolic tissues including adrenal gland, adult and fetal heart, adult and fetal liver, 
adult and fetal skeletal muscle, pancreas and thyroid. Thus, this gene product may be a protein 
1 0 therapeutic for the treatment of diseases that affect these tissues, including obesity and 
diabetes. 

Panel 2D Summary The NOV9A gene is widely expressed among the samples in this 
panel, with highest expression detected in normal kidney tissue adjacent to a kidney cancer 
(CT=28.7). In addition, other tissue samples derived from normal margin to kidney cancers 

1 5 appear to express this gene. Thus, the expression of this gene could be used to distinguish 
normal kidney tissue adjacent to malignant kidney. Moreover, therapeutic modulation of the 
expression or function of this gene or gene product, through the use of small molecule drugs, 
antibodies or protein therapeutics, might be of benefit in the treatment of kidney cancer. 

Panel 4D Summary The results from two experiments with the same probe and primer 

20 set are in very good agreement, with highest expression in astrocytes (CTs=27-28). 

Furthermore, expression of the NOV9A gene, which encodes a putative immunoglobulin 
domain containing protein, is higher in activated astrocytes when compared to resting 
astrocytes. Activated astrocytes play a role in the pathogenesis of multiple sclerosis (See 
reference 1). Thus, the NOV9A gene product could be used as a protein therapeutic for the 

25 reduction or elimination of the symptoms in patients suffering from multiple sclerosis. 

Panel CNS_1 Summary This gene appears to be widely expressed across all regions 
of the brain and in all disease states represented in this panel. Apparent reduced expression in 
the primary motor strip (BA4 region) of an Alzheimer's brain suggests an association of the 
function of the NOV9A gene product with this neurodegenerative pathology. In addition, a 

30 less pronounced, but still evident, decreased expression of the NOV9A gene in the primary 
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motor strip (BA4) of Huntington's disease brains suggests, a possible general role in 
neurodegeneration in this brain region. The combination of brain-preferential expression and 
dysregulation in neurodegenerative diseases seen in this panel indicates potential utility of the 
NOV9A gene product as a specific mediator of CNS disorders. Therefore, agents that 
modulate the action of the protein encoded by the NOV9A gene may have utility in the 
treatment of CNS disorders. 

Panel CNS_neurodegeneration_V1.0 Summary The NOV9A gene is expressed 
across all regions of the brain, with highest expression detected in the occipital cortex of a 
control patient (CT=25.5). The gene does not appear to be differentially expressed in 
Alzheimer's disease. Please see Panel CNS_1 for potential utility in the central nervous 
system (Satoh and Kuroda Differing effects of IFN beta vs IFN gamma in MS: gene 
expression in cultured astrocytes. Neurology. 57:681-5, 2001). 

NOVlOa: Type II Cytokeratin 

Expression of the NOV 10a gene (GSAC055715.12_D) was assessed using the primer- 
probe set Agl858 described in Table 71. Results from RTQ-PCR runs are shown in Tables 72 
and 73. 



Table 71 . Probe Name Agl 858 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 • -ACATGTCTGTCATCCTGTCCAT-3 1 


59.3 


22 


952 


197 


Probe 


FAM-5 ' -CCTAGACCTGGACAGCATCATTGACG-3 ' -TAMRA 


68.9 


26 


989 


198 


Reverse 


5 1 - TCTTCAAGGCAATCTCCTCAT A - 3 • 


58.9 


22 


1029 


199 



Table 72. Panel 1.3D 





Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


Udtm4363f 
agl858 


Tissue Name 


Udtm4363f 
a E 1858 


Liver adenocarcinoma 


4.9 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.8 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.8 


Lufl g 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 
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Brain (substantia nigra) 


0.0 


Lune ca ( small celH LX-1 


1 2 


Brain (thalamus) 


0.0 


Lune ca f small cell) NCI-H69 


0 0 

V.Vf 


Cerebral Cortex 


0.0 


Lune ca Cs cell var ) SHP-77 

O \ » V* %/ 1. 4 v ill * I Will # / 


00 


Spinal cord 


1.5 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


1.2 


Lung ca. (non-s.cell) NCI-H23 


00 


CNSca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


06 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lune ca (non-s cl) NCI-H522 


00 

V/.V 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lune ca. (squam ) NCI-H596 


0.0 


CNSca. (glio)SNB-19 


0.0 


Mammarv eland 




CNS ca. (glio) U251 


0.0 


Breast ca * (rA effusion^ MPF-7 

' * v*Wi VU . vll UJ Lull J 1 . A 1 f 


0 0 


CNS ca. (glio) SF-295 


0.0 


Breast ca * fol eft MDA-MB-23 1 


0 0 


Heart (fetal) 


0.0 


Breast ca * id! effusion} T47D 


0 0 


Heart 


0.0 


Breast ca BT-549 


fl 0 


Fetal Skeletal 


1.5 


Breast ca MDA-N 




Skeletal muscle 


0.0 


Ovary 


U.VJ 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0 0 


Thymus 


0.8 


Ovarian ca. OVCAR-4 


0 fl 


Spleen 


0.0 


Ovarian ca. OVCAR-5 




Lymph node 


0.0 


Ovarian ca. OVCAR-8 


0 0 


Colorectal 


1.0 


Ovarian ca. IGROV-1 


0 0 


Stomach 


0.0 


Ovarian ca * (ascites i SK-OV-1 




Small intestine 


0.0 


Uterus 


U.U j 


Colon ca. SW480 


100.0 


Placenta 


fl fl 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0 fl 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


fl fl 


Colon ca. HCT-116 


0.0 


Testis 


1.7 


Colon ca. CaCo-2 


5.1 


Melanoma Hs688(A).T 


0.0 


OJZIV vA> Well 10 IVlOQ Dill 

(OD03866} 


0.0 


Melanoma* f"mert H^fiRRfFn T 


fl fl 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


fl fl 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M14 




Bladder 


0.0 


Melanoma LOX IMVI 


fl fl 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.5 


Table 73. Panel 4D 






Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


4dtm4365f 
agl858 


Tissue Name 


4dtm4365f 
agl858 


93768 Secondary Thl anti- 
CD28/anti-CD3 


0.0 


W100 HUVEC (Endothelial) IL- 
lb 


0.0 


93769 Secondary Th2 anti- 
CD28/anti-CD3 


0.0 


W779_HUVEC (Endothelial) JFN 
gamma 


0.0 ! 


93770 Secondary Trl anti- 
CD28/anti-CD3 


( 

0.0 i 


?3102_HUVEC 

^Endothelial) JTNF alpha + IFN 
»amma 


0.0 
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93573 Secondary Thl_resting day 
4-6 in IL-2 


0.0 


93101_HUVEC 
(Endothelial) TNF alpha + IL4 


0.0 


93572_Secondary Th2_resting day 
4-6 in IL-2 


0.0 


93781_HUVEC (Endothelial) IL- 
11 


0.0 


93571 Secondary Trl resting day 
4-6 in IL-2 


0.0 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568 jrimary Thl_anti- 
CD28/anti-CD3 


- 

0.0 


93584_Lung Microvascular 
Endothelial CellsJTNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93569j)rimaryTh2 anti- 
CD28/anti-CD3 


11.0 


92662_Microvascular Dermal 
endothelium none 


0.0 


93570_primaryTrl anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93565 ^primary Thl_resting dy 4-6 
in IL-2 


3.5 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb(l ng/ml)** 


0.0 


93566_primary Th2_resting dy 4-6 
in IL-2 


1.6 


93347_Small Airway 
Epithelium none 


0.0 


93567_primary Trl_resting dy 4-6 
in IL-2 


9.0 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


20.4 


93351_CD45RA CD4 
lymphocyte anti-CD28/anti-CD3 


0.0 


92668_Coronery Artery 
SMCresting 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti-CD3 


0.0 


92669_Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb (1 

ng/ml) 


0.0 


93251_CD8 Lymphocytes anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


0.0 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


0.0 


93108jistrocytesjrNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


10.3 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.0 


92666 KU-812 (Basophil) resting 


0.0 


93354 CD4 none 


2.0 


92667 KU-812 
(Basophil) PMA/ionoycin 


0.0 


93252_Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


0.0 


93579_CCD1106 
(Keratinocytes) none 


0.0 


93103 LAK cells resting 


0.0 


93580_CCD1106 

(K.cratinocytes)_TNFa and IFNg 
** 


0.0 


93788 LAK cells IL-2 


1.4 


93791 Liver Cirrhosis 


33.0 


93787 LAK cells IL-2+IL-12 


20.3 


93792 Lupus Kidney 


2.4 


y / oy L/vrv Lciib • lriN 

gamma 


0.0 


93577 NCI-H292 


71.7 


93790 LAK cells IL-2+IL-18 


0.0 


93358 NCI-H292 IL-4 


0.0 


93104 LAK 

cells PMA/ionomycinandIL-18 


0.0 


93360 NCI-H292 LL-9 


0.0 


93578 NK Cells IL-2 resting 


0.0 


93359 NCI-H292 IL-13 


0.0 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93357 NCI-H292 EFN gamma 


0.0 


93 1 10_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93777 HPAEC - 


0.0 


931 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.0 


931 12_Mononuclear Cells 
{jroiviK^s) resnng 


0.0 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93113 Mononuclear Cells 
(PBMCs) PWM 


0.0 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 


0.0 
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lb(l hg/ml) 




93114 Mononuclear Cells 
(PBMCs) PHA-L 


0.0 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93249 Ramos (B cell) none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


93255_Normal Human Lung 
Fibroblast IL-13 


100.0 


93349 B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
Fibroblast IFN gamma 


0.0 


93350 B lymphoytes CD40L and 
IL-4 


0.0 


93106_Dermal Fibroblasts 
CCD1070 resting 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Dermal Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


0.0 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


0.0 


93 105_Dermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


0.0 


93356 Dendritic Cells none 


0.0 


93772_dermal fibroblast JFN 
gamma 


0.0 


93355_Dendntic CellsJLPS 100 
ng/ml 


0 0 


Q^771 dermal fThrohlacr TT -A 
yj ilk UCIIIlal llurODidal I.L,-*t 


A A 

V.v 


93775 Dendritic Cells anti-CD40 


0.0 


93260 1RD Pnlitk ? 


A A 

V.V 


93774 Monocytes resting 


10.6 




A A 

V.V 


93776 Monocytes LPS 50 ng/ml 


0.0 


735010 Colon normal 


7.5 


93581 Macrophages resting 


0.0 


735019 Lung none 


29.1 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


64028-1 Thymus none 


0.0 


93098_HUVEC 
(cnaotneual) none 


0.0 


64030-1 Kidney none 


74.2 


93099_HUVEC 
(Endothelial) starved 


0.0 







Panel 1.3D Summary Expression of the NOV10A gene is limited to a sample derived 
from a colon cancer cell line (CT=31.4) in this panel. Of note is the difference between 
SW480 cells and the genetically related metastatic variant, SW620, which showed much lower 
expression of this gene. Thus, the expression of this gene could be used to distinguish SW480 
cells from the rest of the samples on the panel, and specifically the SW620 metastatic variant. 

Panel 2.2 Summary Expression of the NOV 1 OA gene is low/undetectable (Ct values 
>35) in all samples in Panels 2.2. (Data not shown.) 

Panel 4D Summary Expression of the NOV10A gene in panel 4D is limited to IL-13 
stimulated lung fibroblasts (CT=33.5) and the mucoepidermoid cell line NCI-H292. The 
NOV10A gene, a basic cytokeratin homolog, may be useful as a small molecule target for the 
discovery of therapeutics to reduce or eliminate the symptoms of lung diseases such as asthma, 
emphysema, and chronic obstructive pulmonary disease. Furthermore, the NOV10A gene 
product may be useful as a diagnostic marker for the cells in these diseases. 

NOVlOb: Type II Cytokeratin 
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Expression of the NOVlOb gene (GSAC055715_C) was assessed using the primef- 
probe set Agl857 described in Table 74. Results from RTQ-PCR runs are shown in Tables 75- 
77. 



Table 74. 


Probe Name Agl857 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' -ATCAGGTGCTAGAGACCAAGTG-3 1 


58.5 


22 


514 


200 


Probe 


TET-5 ' -CCTCCTACAGCAGCTGGACTTGAACA-3 ' -TAMRA 


68.8 


26 


539 


201 


Reverse 


5 ' - ATAAATGGGCTCCAGGTTCTT - 3 1 


59 


21 


573 


202 


Table 75. Panel 1.3D 







Relative 
Expression(%) 




Relative 

F.Ynrp«cinnf°/^ 


Tissue Name 


1.3dtm4357t 
_agl857 


Tissue Name 


Udtm4357t 
a R 1857 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.3 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.3 


Renal ca. A498 


0.0 


Adrenal gland 


0.6 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


2.6 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.7 


Brain (whole) 


0.3 


Liver (fetal) 


0.3 


Brain (amygdala) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.3 


Brain (cerebellum) 


! 0.4 


Lung 


6.7 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.8 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.6 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG , 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.3 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNSca. (glio) SNB-19 


0.0 


Mammary gland 


0.0 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pi. effusion) MCF-7 


0.0 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.9 


Fetal Skeletal 


0.9 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


2.5 


Ovarian ca. OVCAR-3 


0.0 


Thymus ! 


1.8 ( 


Ovarian ca. O VCAR-4 


0.0 
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Spleen 


6.8 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


19.9 


Ovarian ca OVCAR-8 




Colorectal 


0.0 


Ovarian ca. IGROV-1 


04 


Stomach 


2.6 


Ovarian ca.* (ascites) SK-OV-3 


00 

v.vr 


Small intestine 


22.5 


Uterus 


0.0 


Colon ca. SW480 


0.9 


Placenta 


0 5 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


00 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


00 


Colon ca.HCT-116 


0.0 


Testis 


100.0 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


ojziv Well to Mod Din 
fOD038661 


0.0 


Melanoma* fmert Hs688(B^ T 


0 0 

v.V/ 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


n n 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M14 


0 0 


Bladder 


0.0 


Melanoma LOX IMVI 


0 0 

\J.\J 


Trachea 


3.8 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.3 


Table 76. Panel 2D 


Tissue Name 


iveiauve 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


zairrwjDot 
_agl857 


2dtm4358t 
agl857 


Normal Colon GENPAK 061003 


0.0 


Kidney NAT Clontech 8 1 20608 


0.0 


83219 CC Well to ModDifT 
(OD03866) 


6.2 


Kidney Cancer Clontech 8120613 


! 5.0 


83220 CC NAT K)D03866^ 


11.4 


Kidney NAT Clontech 8120614 


0.0 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


83222 CC NAT fOD03868> 


0.0 


Kidney NAT Clontech 9010321 


0.0 


83235 CC Mod Diff CODO3920^ 


5.6 


Normal Uterus GENPAK 061018 


0.0 


83236 CC NAT (ODO3920) 


0.0 


Uterus Cancer GENPAK 06401 1 


0.0 


83237 CC Gr.2 ascend colon 
fOD0392n 


0.0 


Normal Thyroid Clontech A+ 
6570-1 


4.3 


83238 CC NAT (OD0392n 


50.0 


Thyroid Cancer GENPAK 064010 


10.7 


83241 CC from Partial 
Hepatectomv fODO4309^ 


11.6 


Thyroid Cancer INVITROGEN 
A302152 


4.8 


83242 Liver NAT rODO43091 


0.0 


Thyroid NAT INVITROGEN 
A302153 


3.9 


87472 Colon mets to lung 
(OD04451-0H 


0.0 


Normal Breast GENPAK 061019 


6.0 


87473 Lunp NAT (OD0445 1 -02^ 


0.0 


84877 Breast Cancer fOD04566^ 


0.0 


Normal Prostate Clontech A+ 
6546-1 


0.0 


85975 Breast Cancer COD04590- 
01} 


0.0 


84140 Prostate Cancer tt)D044101 


0.0 


85976 Breast Cancer Mets 
fOD04590-03> 


0.0 


84141 Prostate NAT fOn04410^ 


0.0 


87070 Breast Cancer Metastasis 
fOD04655-05} 


85.3 


87073 Prostate Cancer (OD04720- 

QD 


0.0 


GENPAK Breast Cancer 064006 


5.5 


87074 Prostate NAT rOD04720- 
021 


0.0 


Breast Cancer Res. Gen. 1024 


46.3 
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Normal Lung GENPAK 061010 


97.3 


Breast Cancer Clontech 9100266 


92.7 


83239 Luna Met to Muscle 
{OD04286) 


4.5 


Breast NAT Clontech 9 100265 


100.0 


83240 Muscle NAT (OD04286) 


0.0 


Breast Cancer INVITROGEN 
A209073 


19.2 


o*t l jo Lunc Maiienani cancer 
(OD03126) 


7.0 


D XT A T* TXT\ /TTT> TTXI 

Breast NA 1 iNVll ROGEN 
A2090734 


0.0 


84 1 37 Lunp NAT (OD03 1 261 


17.6 


Normal Liver GENPAK 061009 


11.7 


84871 Lune Cancer (OD04404) 


6.5 


Liver Cancer GENPAK 064003 


0.0 


84872 Lune NAT (OD04404} 


0.0 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


84875 Lune Cancer COD04565) 


0.0 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


84876 Lung NAT COD04565) 


11.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


0.0 j 


85950 Lune Cancer COD04237-0H 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


9.6 


85970 Lune NAT COD04237-02) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


0.0 


odZjj ucuiar Mel Met to Liver 
(ODO4310) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


83256 Liver NAT fOD043 1 0) 


0.0 


Normal Bladder GENPAK 061001 


1.4 


84139 Melanoma Mets to Lung 
(OD0432H 


0.0 


Bladder Cancer Research Genetics 
RNA 1023 


36.3 


84138 Lung NAT(OD0432H 


0.0 


Bladder Cancer INVITROGEN 
A302173 


68.3 


Normal Kidney GENPAK 061008 


42.6 


8707 1 Bladder Cancer COD047 1 8- 

on 


0.0 


V iAnaxr Kindlon*- «m> *"> 

o J /oo ivianev ca. Nuclear grade I 


0.0 


87072 Bladder Normal Adjacent 


0.0 


fOD04338) 


,OD04718-03> 


83787 Kidnev NAT fOD04338> 


7.1 


Normal Ovary Res. Gen. 


0.0 i 


83788 Kidnev Ca Nuclear grade 
1/2 (OD04339) 


15.0 


Ovarian Cancer GENPAK 064008 


5.9 


83789 Kidnev NAT rOD043391 


0.0 


87492 Ovarv Cancer (OD04768- 
07) 


0.0 


83790 Kidnev Ca. Clear cell rvpe 
fOD04340> 


! o.o 


87493 Ovarv NAT (OD04768-0M 


0.0 


83791 Kidnev NAT COD043401 


i 0.0 


Normal Stomach GENPAK 
061017 


0.0 


oj Jvianev ca. iNuciear grace o 
(OD04348) 


0.0 


Gastric Cancer Clontech 9060358 


0.0 


83793 Kidnev NAT (OD04348) 


8.1 


NAT Stomach Clontech 9060359 


0.0 


o /*♦ /*♦ fwianev cancer {\JUVhozz- 

on 


0.0 


Gastric Cancer Clontech 9060395 


4.2 


87475 Kidnev NAT COD04622-03^ 


0.0 


NAT Stomach Clontech 9060394 


13.3 


oj" / J ivianev cancer i UUU44 jU- 

on 


0.0 


Gastric Cancer Clontech 9060397 


00 


85974 Kidnev NAT tOD04450-03'> 


0.0 


NAT Stomach Clontech 9060396 


0.0 


Kidney Cancer Clontech 8120607 


0.0 


Gastric Cancer GENPAK 064005 


24.3 


Table 77. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dtm4359t 
_agl857 


4dtm4359t 

__agl857 


93768 Secondary Thl anti- 


0.0 


93100 HUVEC (Endothelial) 1L- 


0.0 
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cuze/anu-CLJJ 




lb 




93769_Secondary Th2_anti- 
CD28/anti-CD3 


0.0 


93779_HUVEC (Endothelial) JFN 
gamma 


0.0 


93770_Secondary Trl anti- 
CD28/anti-CD3 


0.0 


93102_HUVEC 

(Endothelial) JTNF alpha + IFN 

gamma 


0.0 


93573JSecondary Thl_resting day 
4-6 in IL-2 


1.6 


93101 JIUVEC 
(Endothelial) TNF alpha + IL4 


0.0 


93572 Secondary Th2 resting day 
4-6 in IL-2 


0.9 


93781 HUVEC (Endothelial) IL- 
11 


0.0 


93571 Secondary Trl resting day 
4-6 in IL-2 


4.9 


93583_Lung Microvascular 
Endothelial Cells none 


1.9 


93568 jmmaryThl anti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial CellsJTNFa (4 ng/ml) 
andILlb(lng/ml) 


0.0 


93569_primary Th2_anti- 
CD28/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


1.6 


93570_primary Trl_anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93565_primary Thlresting dy 4-6 
in IL-2 


100.0 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb(l ng/ml)** 


0.0 


93566_prirnaryTh2 resting dy 4-6 
in IL-2 


42.3 


93347_Small Airway 
Epithelium none 


0.0 


93567_primary Trl_resting dy 4-6 
in IL-2 


15.0 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93351_CD45RA CD4 
lymphocyte anti-CD28/anti-CD3 


1.8 


92668_Coronery Artery 
SMC resting 


1.9 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti-CD3 


9.2 


92669 Coronery Artery 
SMCJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


2.2 


93107 astrocytes resting 


0.0 ! 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


6.3 


93108 astrocytes TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.0 


92666 KU-8 12 (Basophil) resting 


3.5 


93354 CD4 none 


81.2 


92667JCU-812 
(Basophil) PMA/ionoycin 


1.9 


93252_Secondary 
Thl/Th2/Trl anti-CD95 CH11 


10.0 


93579_CCD1106 
(Keratinocytes) none 


0.0 


93103 LAK cells resting 


9.6 


93580_CCD1106 

(Keratinocytes)_TNFa and IFNg 
** 


0.0 


93788 LAK cells IL-2 


18.4 


93791 Liver Cirrhosis 


7.0 


93787 LAK cells IL-2+IL-12 


1.8 


93792 Lupus Kidney 


0.8 


yj / Oy Lc/VTw V/CIlb LLt-Z, i UTIN 

gamma 


2.3 


93577 NCI-H292 


0.0 


93790 LAK cells IL-2+IL-18 


3.9 


93358 NCI-H292 IL-4 


0.0 


cellsPMA/ionomycin and IL-18 


0.7 


93360 NCI-H292 IL-9 


0.0 


93578 NK Cells IL-2 resting 


13.6 


93359 NCI-H292 IL-13 


0.0 


93109_Mixed Lymphocyte 
Reaction 1WO WiyMLK 


19.5 


93357 NCI-H292 IFN gamma 


0.0 


931 10_Mixed Lymphocyte 
Reaction Two Way MLR 


1.0 


93777 HPAEC - 


0.0 
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93 1 1 1 Mixed Lymphocyte 
Reaction Two Way MLR 


10.2 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.0 


931 12_Mononuclear Cells 
(PBMCs) resting 


32.1 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93113 Mononuclear Cells 
(PBMCs) PWM 


2.2 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


0.0 , 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


3.1 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93249 Ramos (B cell) none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


93255_Normal Human Lung 
Fibroblast DL-13 


0.0 


93349 B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
Fibroblast IFN gamma 


0.0 


93350 Blymphoytes CD40L and 
IL^ 


1.0 


93106_Dermal Fibroblasts 
CCD 1070 resting 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361 Dermal Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


1.8 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


0.0 


93105 Dermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


0.0 


93356 Dendritic Cells none 


1.0 


93772_dermal fibroblastlFN 
gamma 


0.0 


Vjjj j uendriti c ceils Lro 1 UU 

ng/ml 


0.0 


93771 dermal fibroblast IL-4 


0.7 


93775 Dendritic Cells anti-CD40 


0.0 


93260 DBD Colitis 2 


0.0 


93774 Monocytes resting 


2.7 


93261 IBDCrohns 


2.2 


93776 Monocytes LPS 50 ng/ml 


0.0 


735010 Colon normal 


8.0 


93581 Macrophages resting 


4.8 


735019 Lung none 


2.8 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


64028-1 Thymus none 


0.0 


93098_HUVEC 
(Endothelial) none 


0.0 


64030-1 Kidney none 


17.2 


93099_HUVEC 
(Endothelial) starved 


0.0 







Panel L3D Summary Expression of the NOV 10b gene is highest in the testis 
(CT=29.4), with low but significant expression also detected in the lung, lymph node and 
small intestine. Thus, the expression of the NOV 10b gene could be used to distinguish testis 
from the other samples in the panel. 

Panel 2D Summary Expression of the NOVlOb gene is highest in a sample from 
normal breast tissue adjacent to a breast cancer (CT=32.9) with low but significant expression 
also detected in the breast cancer, bladder cancer, normal lung tissue, and a sample derived 
from normal tissue adjacent to a colon cancer. Thus, the expression of the NOV 10b gene 
could be used to distinguish these tissue samples from the rest of the samples in the panel. 

Panel 4D Summary Expression of the NOV 10b gene is highest in resting Thl 
lymphocytes (CT=30.7), with significant expression also seen in resting Th2 cells. Lower 
levels of expression levels are detected in activated Thl and Th2 cells. The NOVlOb gene 
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encodes a basic cytokeratin homolog and may be useful as a small molecule target for the 
discovery of therapeutics that can reduce or eliminate the symptoms of autoimmune and 
inflammatory diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, 
asthma, psoriasis, and rheumatoid arthritis. Furthermore, the NOV 10b gene product may be 
5 useful as a diagnostic marker for Thl and Th2 lymphocytes. 

The NOV 10b gene and the NOV 10c gene (please see next entry) that encode these 
cytokeratin homologs are both found in the cytokeratin locus on chromosome 12. However, 
while all cytokeratins to date have been identified as epithelial cell markers, these novel gene 
products are expressed in a restricted subset of T lymphocytes, as seen from the expression 
10 profile in Panel 4D. CLUSTALW alignment of these two novel lymphocyte cytokeratins is 
shown in Table 10G and demonstrates similarity along the entire length of the proteins. 

NOVlOc: Type II Cytokeratin 

Expression of the NOV 10c gene (GSAC055715_B) was assessed using the primer- 
probe set Agl856 described in Table 78. Results from RTQ-PCR runs are shown in Tables 79- 
15 81. 



Table 78 . Probe Name Agl856 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 • -AGCTGTCCCTGGATATTGAGAT-3 1 


59.1 


22 


1271 


203 


Probe 


FAM-5 • - CACCTACCGCAAGCTGCTGGAGG - 3 • -TAMRA 


71.2 


23 


1296 


204 


Reverse 


5 1 -TGGTATATTCTCCGGACATCCT-3 1 


59.7 


22 


1330 


205 



Table 79 . Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


13dim4360f 
agl856 


13dtm4360f 
agl856 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


3.3 


Adrenal gland 


2.4 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


7.1 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


2.8 


Liver (fetal) 


3.2 


Brain (amygdala) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


52.9 


Brain (hippocampus) 


1.7 


Lung (fetal) 


13.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 
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Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


1.2 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


1.5 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pi effusion) MCF-7 


0.0 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


2.1 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


14.4 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


42.3 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


36.3 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


59.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


2.7 


Ovarian ca. IGROV-1 


0.0 


Stomach 


5.7 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


100.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


3.0 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


2.0 


Colon ca. CaCo-2 




Meianoma nsooo(A). l 


0.0 


83219 CC Well to Mod Diff 
(OD038661 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M 14 


0.0 


Bladder 


0.0 


Melanoma LOX EM VI 


0.0 


Trachea 


21.3 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


O 0 


Table 80. Panel 2D 






Relative 
Expression(%) 




Relative 
Expression(%) 


Tissue Name 


2dtm4361f 
agl856 ~ 


Tissue Name 


iiUiurf j uil 

agl856 


Normal Colon GENPAK 061003 


0.0 


Kidney NAT Clontech 8120608 


0.0 


83219 CC Well to Mod Diff 
(OD038661 


0.0 


Kidney Cancer Clontech 8120613 


0.0 


83220 CC NAT f OD03866^ 


19.5 


Kidney NAT Clontech 8120614 


0.0 


83221 CC Gr.2 rectosigmoid i 
(QD03868) 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


83222 CC NAT fOD03868^ 


0.0 


Kidney NAT Clontech 9010321 


0.0 
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83235 CC Mod Diff K)DO3920^ 


0.0 


Normal Uterus GENPAK 06 1 01 8 


0.0 


83236 CC NAT (ODO3920) 


2.7 


Uterus Cancer GENPAK 06401 1 


0.0 


83237 CC Gr.2 ascend colon 
(OD0392H 


0.0 


Normal Thyroid Clontech A+ 
6570-1 


6.7 


83238 CC NAT fOD03921) 


13.2 


Thyroid Cancer GENPAK 064010 


0.0 


83241 CC from Partial 
Hepatectomv ( ODO4309) 


12.5 


Thyroid Cancer INVJTROGEN 
A302152 


0.0 


83242 Liver NAT CODO4309) 


0.0 


Thyroid NAT INVTTROGEN 
A302153 


0.0 


87472 Colon mets to lung 
(OD04451-0H 


12.6 


Normal Breast GENPAK 061019 


6.8 


87473 Lunp NAT fOD04451-02) 


0.0 


84877 Breast Cancer (OD04566> 


0.0 


Normal Prostate Clontech A+ 
6546-1 


0.0 


85975 Breast Cancer fOD04590- 
QD 


0.0 


84140 Prostate Cancer (OD04410) 


0.0 


85976 Breast Cancer Mets 
(OD04590-03) 


18.7 


84141 Prostate NAT (OD0441CN 


7.5 


87070 Breast Cancer Metastasis 
(OD04655-05) 


85.9 


87073 Prostate Cancer (OD04720- 

QD 


0.0 


GENPAK Breast Cancer 064006 


6.2 


8 /U /4 Prostate N A 1 (OD04720- 
02} 


0.0 


Breast Cancer Res. Gen. 1024 


0.0 


Normal Lung GENPAK 061010 


55.9 


Breast Cancer Clontech 9100266 


62.0 


83239 Lime Met to Muscle 
(OD04286) 


0.0 


Breast NAT Clontech 9100265 


100.0 


83240 Muscle NAT (OD04286^ 


0.0 


Breast Cancer INVTTROGEN 
A209073 


0.0 


84136 Lung Malignant Cancer 
fOD03126^ 


0.0 


Breast NAT INVTTROGEN 
A2090734 


0 ft 


84137 Lung NAT COD031261 


10.7 


Normal Liver GENPAK 061009 


0.0 


84871 Lune Cancer fOD044041 


6.7 


Liver Cancer GENPAK 064003 


0.0 


84872 Lunp NAT ( OD04404) 


11.0 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


84875 Lunp Cancer (OD04565) 


0.0 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


84876 Lunp NAT fOD04565^ 


20.4 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


0.0 


85950 Lunp Cancer fOD04237-0n 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


85970 Lung NAT (OD04237-O2* 


5.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


0.0 


UcuJar Me! Met to Liver 
(ODO4310) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


83256 Liver NAT (OD043 10} 


0.0 


Normal Bladder GENPAK 061001 


0.0 


84139 Melanoma Mets to Lung 
(0004321) 


0.0 


Bladder Cancer Research Genetics 
RNA 1023 


31.2 


84138 Lune NAT (OD0432H 


8.5 


Bladder Cancer INVTTROGEN 
A302173 


41.5 


Normal Kidney GENPAK 061008 


6.7 


8707 1 Bladder Cancer (OD047 1 8- 

QD 


0.0 


53786 Kidnev Ca. Nuclear grade 2 


0.0 


87072 Bladder Normal Adiacent 


18.6 


(ODG4338) 


(OD04718-03) 


83787 Kidnev NAT (ODG4338) 


0.0 


Normal Ovary Res. Gen. 


0.0 


83788 Kidnev Ca Nuclear grade 
HZ \vjuW55y) 


0.0 


Ovarian Cancer GENPAK 064008 


4.2 


83789 Kidnev NAT fOD04339* 


0.0 


87492 Ovarv Cancer (0004768- 
071 


0.0 
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83790 Kidney Ca. Clear cell tvne 
fOD04340^ 


0.0 


87493 Ovarv NAT rt>D04768-08^ 


0.0 


83791 Kidnev NAT (OD04340} 


0.0 


Normal Stomach GENPAK 
061017 


6.7 


83792 Kidnev Ca. Nuclear erade 3 
(OD04348^ 


6.5 


Gastric Cancer Clontech 9060358 


0.0 


83793 Kidnev NAT (OD04348) 


17.2 


NAT Stomach Clontech 9060359 


0.0 


87474 Kidnev Cancer (OD04622- 
QD 


0.0 


Gastric Cancer Clontech 9060395 


0.0 


87475 Kidnev NAT (OD04622-031 


0.0 


NAT Stomach Clontech 9060394 


6.0 


85973 Kidnev Cancer (OD04450- 

on 


0.0 


Gastric Cancer Clontech 9060397 


0.0 


85974 Kidnev NAT (OD04450-03} 


8.0 


NAT Stomach Clontech 9060396 


0.0 


Kidney Cancer Clontech 8120607 


0.0 


Gastric Cancer GENPAK 064005 


5.3 



Table 81. Pane! 4D 



Tissue Name 


Relative 

F, y n r M«i nn (°/t%\ 


Tissue Name 


Relative 

Ynt"«»ccif*rii r 9/.\ 
JC/A|#i caaiuui /Of 


4dtm4362f 
agl856 


4dtm4362f 
agl856 


91768 Seenndarv Thl anri- 

CD28/anti-CD3 


0.0 


03100 HTJVFP fFn<Wh<»liaft IT 

lb 


0.0 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


0 0 


93779_HUVEC (Endothelial)_IFN 

galllllJil 


a n 
u.u 


91770 <5ernnHarv Tr1 anri- 
/j i i \j oi/vunudiy ill anil 

CD28/anti-CD3 


0.0 


93102JIUVEC 

fPnrlnfhpOial^ TMP olnVia 4- TT7M 

^cnuoiiiciiai^ i iNr dipna « lriN 
gamma 


0.0 


93573_Secondary Thl_resting day 
4-6 in IL-2 

• V 11.1 14^ 


1 4 


93101JIUVEC 

^CrllUUUlCllalJ 1 i^ir aipila « LL,*r 


u.u 


93572_Secondary Th2 resting day 
4-6 in IL-2 


1 6 


93781 JIUVEC (Endothelial) JL- 

1 1 
1 1 


u.u 


93571_Secondary Trl resting day 
4-6 in IL-2 


1.3 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568_primary Thlanti- 

oL/iO/ Oil 11 \^L/J 


o n 


93584_Lung Microvascular 
Endothelial Cells_TNFa (4 ng/ml) 

and TT IK (\ nn/mU 

ana ilid \ \ ng/mij 


1.2 


93569 jmmary Th2_anti- 
CD28/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


0 0 


93570_primary Trl_anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0.0 


93565_j>rimary Thl resting dy 4-6 
in IL-2 


99.3 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb(l ng/ml)** 


0.0 


93566 _primary Th2 resting dy 4-6 
in IL-2 


57.4 


93347_Small Airway 
Epithelium none 


0.0 


93567_primary Trl resting dy 4-6 
in IL-2 


25.2 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93351_CD45RACD4 
lymphocyte anti-CD28/anti-CD3 


4.6 


92668_Coronery Artery 
SMC_resting 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti-CD3 


7.0 


92669_Coronery Artery 
SMCJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


93251 CD8 Lymphocytes anti- 
CD28/anti-CD3 


2.8 


93107 astrocytes resting 


0.0 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


3.1 


93108_astrocytes TNFa (4 ng/ml) 
and ILlb (lnp/ml) 


0.0 
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93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.0 


92666 KU-8 12 (Basophil) resting 


6.4 


93354 CD4 none 


100.0 


92667 JCU-812 
(Basophil) PMA/ionoycin 


3.0 


93252_Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


20.4 


93579_CCD1106 
(Keratinocytes) none 


0.0 


93103 LAK cells resting 


11.4 


93580_CCD1106 

(Keratinocytes) JTNFa and IFNg 
** 


ft n 

v.U 


93788 LAK cells IL-2 


49.0 


93791 Liver Cirrhosis 


1.3 


93787 LAK cells IL-2+IL-12 


5.6 


93792 Lupus Kidney 


0.0 


9J789_LAK cells_IL-2+IFN 
gamma 


8.1 


93577 NCI-H292 


0.0 


93790 LAK cells IL-2+IL-18 


3.8 


93358 NCI-H292 IL-4 


0.0 


93104_LAK 

cells PMA/ionomycinandIL-18 


1.0 


93360 NCI-H292 IL-9 


0.0 


93578 NK Cells IL-2 resting 


17.1 


93359 NCI-H292 IL-13 


0.0 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


20.7 


93357 NCI-H292 IFN gamma 


0.0 


93 1 10_Mixed Lymphocyte 
Reaction Two Way MLR 


4.6 


93777 HPAEC - 


0.0 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


9.7 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.0 


93 1 12_Mononuclear Cells 
(PBMCs) resting 


36.9 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93113 Mononuclear Cells 
(PBMCs) PWM 


0.7 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb(l ng/ml) 


0.0 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


0.8 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93249 Ramos (B cell) none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


93255_Normal Human Lung 
Fibroblast IL-13 


0.0 


93349_B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
Fibroblast IFN gamma 


0.0 


93350 B lymphoytes CD40L and 
IL-4 


0.0 


93106_Dermal Fibroblasts 
CCD 1070 resting 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_DermaI Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


1.7 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


0.0 


93105JDermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


0.0 


93356 Dendritic Cells none 


0.7 


93772_dermal fibroblastJFN 
gamma 


0.0 


5*jjjj_uenannc cells Lri> li)U 
ng/ml 


0.0 


91771 dermal fihrnhlacr TT -A 


A A 

u.u 


93775 Dendritic Cells anti-CD40 


0.0 




A A 

0.0 | 


93774 Monocytes resting 


1 2 


91?r»1 TRn PrnVinc 


A 1 

0.3 


93776 Monocytes LPS 50 ng/ml 


0.6 


735010 Colon normal 


2.8 


93581 Macrophages resting 


3.7 


735019 Lung none 


1.7 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


54028-1 Thymus none 


0.0 


93098_HUVEC 
(Endothelial) none 


0.0 I 


54030-1 Kidney none 


19.5 


93099 HUVEC 


0.0 
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(Endothelial)_starved | | | 

Panel 1.3D Summary Highest expression of the NOV 10c gene is detected in the small 
intestine (CT=31.4). The expression of this gene is highest in a sample derived from small 
intestine. In addition, this gene has an expression pattern restricted to lymph node, bone 
marrow, spleen, thymus, trachea, adult lung and fetal lung tissue. Thus the expression of this 
gene could be used to distinguish these tissues from other tissues in the panel. 

Panel 2D Summary Highest expression of the NOV 10c gene is seen in normal breast 
tissue adjacent to a breast cancer (CT=3L8). Low, but significant expression is also seen in 
normal lung tissue, as is seen in panel 1.3D and in some breast cancer samples. Thus, the 
expression of this gene could be used to distinguish these tissue samples from the rest of the 
samples in the panel. Moreover, therapeutic modulation of the expression of this gene or the 
function of its protein product, through the use of small molecule drugs, antibodies or protein 
therapeutics, might be of benefit for the treatment of breast cancer. 

Panel 4D Summary Highest expression of the gene is seen in untreated CD4 cells 
(CT=28.8). Significant expression is also seen in resting Thl and Th2 lymphocytes, with 
lower levels of expression in activated Thl and Th2 cells. The NOV 10c gene encodes a 
cytokeratin homolog and may be useful as a small molecule target for the discovery of 
therapeutics that can reduce or eliminate the symptoms of autoimmune and inflammatory 
diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, asthma, psoriasis, 
and rheumatoid arthritis. Furthermore, the NOVlOc gene may be useful as a diagnostic 
marker for Thl and Th2 lymphocytes. 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and/or 48; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and/or 48, wherein one or 
more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no 
more than 15% of the amino acid residues from the amino acid 
sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ED 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46 and/or 48; and 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46 and/or 48 wherein one or more amino acid 
residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 15% of 
amino acid residues from said amino acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 

sequence of a naturally-occurring allelic variant of an amino acid sequence selected 
from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and/or 48. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID 
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NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 
and/or 47. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises 
a conservative amino acid substitution. 

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and/or 48; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ED NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and/or 48, wherein one or 
more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no 
more than 15% of the amino acid residues from the amino acid 
sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46 and/or 48; 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46 and/or 48, wherein one or more amino acid 
residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 15% of 
amino acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide 

comprising an amino acid sequence chosen from the group consisting of 

SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 

36, 38, 40, 42, 44, 46 and/or 48, or a variant of said polypeptide, 

wherein one or more amino acid residues in said variant differs from the 
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amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of amino acid residues from said amino 
acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) 
or(e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45 and/or 47. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45 and/or 47; 

(b) a nucleotide sequence differing by one or more nucleotides from a 
nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45 and/or 47, provided that no more than 20% of the 
nucleotides differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

1 0. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
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of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45 and/or 47, or a complement of said nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a first nucleotide sequence comprising a coding sequence differing by 
one or more nucleotide sequences from a coding sequence encoding 
said amino acid sequence, provided that no more than 20% of the 
nucleotides in the coding sequence in said first nucleotide sequence 
differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

1 2. A vector comprising the nucleic acid molecule of claim 11. 

13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 

14. A cell comprising the vector of claim 1 2. 

15. An antibody that immunospecifically-binds to the polypeptide of claim 1 . 

1 6. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 15, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically 
to the polypeptide; and 

(c) determining the presence or amount of antibody bound to said 
polypeptide, 
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thereby determining the presence or amount of polypeptide in said sample. 

1 9. A method for determining the presence or amount of the nucleic acid molecule of 
claim 5 in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid 
molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic 
acid molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said 
sample. 

20. A method of identifying an agent that binds to a polypeptide of claim 1 , the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

21 . A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent; and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

22. A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

23. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
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the polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

24. The method of claim 23, wherein said subject is a human. 

25. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

26. The method of claim 25, wherein said subject is a human. 

27. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the antibody of claim 15 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 1 5 and a 
pharmaceutically-acceptable carrier. 

32. A kit comprising in one or more containers, the pharmaceutical composition of claim 
29. 

33. A kit comprising in one or more containers, the pharmaceutical composition of claim 
30. 
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34. A kit comprising in one or more containers, the pharmaceutical composition of claim 
31. 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a NOVX-associated 
disorder, wherein said therapeutic is selected from the group consisting of a NOVX 
polypeptide, a NOVX nucleic acid, and a NOVX antibody. 

36. A method for screening for a modulator of activity or of latency or predisposition to a 
NOVX-associated disorder, said method comprising: 

(a) administering a test compound to a test animal at increased risk for a 
NOVX-associated disorder, wherein said test animal recombinantly 
expresses the polypeptide of claim 1; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); 

(c) comparing the activity of said protein in said test animal with the 
activity of said polypeptide in a control animal not administered said 
polypeptide, wherein a change in the activity of said polypeptide in said 
test animal relative to said control animal indicates the test compound is 
a modulator of latency of or predisposition to a NOVX-associated 
disorder. 

37. The method of claim 36, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test animal, and wherein said 
promoter is not the native gene promoter of said transgene. 
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A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from 
the first mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to 
the amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said 
disease. 

A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to 
the amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the 
disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to 
the control sample indicates the presence of or predisposition to the disease. 

A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46 and/or 48, or a biologically active fragment thereof. 
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41 . A method of treating a pathological state in a mammal, the method comprising 

administering to the mammal the antibody of claim 15 in an amount sufficient to 
alleviate the pathological state. 
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